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Cholera-Epidemic  of  1853-4.    By  Mr.  Glaislier. 


gjj^  Lewisham,  March  8,  1855. 

In  the  Report  upon  the  Meteorology  of  London,  and 
its  relation  to  the  epidemic  of  Cholera,  which  I  have  the 
honour  to  submit  to  you,  I  have  endeavoured  to  carry  out  the 
different  investigations  you  considered  desirable,  as  sketched 
in  your  several  letters  to  me. 

The  Observations  were  made  by  the  gentlemen  whose 
names  appear  in  the  Report ;  their  reduction  and  formation 
into  Tables,  and  the  drawing  of  the  Diagrams,  were  per- 
formed under  the  superintendence  of  Mr.  William  Richardson, 
the  Assistant  Secretary  of  the  British  Meteorological  Society. 
All  these  duties  were  performed  with  care  and  ability. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

Jami;§  Glaisher. 


Subjects  of  Ii.vcstirjciiion. 

The  determination  of  Atmospheric  Pressure  over  the  Metropolitan 
Districts. 

The  Maximum  Temperature  by  Day. 

The  Minimum  Temperature  by  Night. 

The  Daily  Range  of  Temperature. 

The  Mean  Temperature  of  the  Air. 

The  Mean  Temperature  of  the  Thames  Water. 

T'he  Mean  Tempei'ature  of  Evaporation. 

The  Mean  Temperature  of  the  Dew  Point. 

The  jMean  Elastic  I'^orce  of  Vapour. 

The  Mean  Degree  of  Humidity. 

The  Mean  Weight  of  Vapour  in  a  certain  mass  of  Air. 
The  Mean  Weight  of  the  same  mass  of  Air  under  its  Mean 
Temperature,  Humidity,  and  Pressure. 
The  Amount  and  Distribution  of  Ozone. 
The  Amount  and  Distribution  of  Electricity. 
TheEnllcf  Rain. 

The  Direction,  Force,  and  Velocity  of  the  Wind. 

The  Comparison  of  the  Meteorological  Phenomena  for  London 
compared  witli  those  simultaneously  observed  at  some  towns  m  the 
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nr,TiLl"-^'^*'^f  ^^"^  Meteorology  of  the  years  1832,  1849, 
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An  accurate  determination  of  these  elements  was  found  essential 
to  the  prosecution  of  the  inquiry,  and  it  subsequently  proved  desirable 
to  institute  a  careful  comparison  of  each  subject  with  its  average 
values  from  a  long  series  of  years. 

Names  and  Positions  of  Meteorological  Stations,  and 
Names  of  Observers. 


Name  of  Station. 


Crystal  Palace,  Sydenham 


Lewisham  - 


Eoyal  Observatoi-y 
Bexley  Heath 

Brixton  Road 

Camberwell  -  -  - 
Battersea 

Dreadnought  Hospital 

Ship 
*Berinondsey 
J'lillbank  Prison  - 

Consumption  Hospital, 
Brompton  -       ••  - 

General  Board  of  Health, 

Whitehall. 
St.  Thomas'  Hospital 

Poplar .       -       -  - 
Guildhall  - 
General  Eegistry  Office, 
Somerset  House. 

St.  Giles'  Workhouse  - 
Chiswell  Street  Brewery 
St.  Mary's  Hospital 
Bethnal  Green 
St.  John's  "Wood  - 

St.  Pancras 
Highgate  - 

Enfield  Vicarage  - 


Latitude. 

Longitude. 

Approx. 
xleignt 
above 
oea. 

o  / 

o  / 

Feet. 

n  1  o  *T  *vr 
51.  27  JN. 

U.    4  VV . 

oUU  f 

51.28 

0.  IW. 

82 

51.28 

0.  0 

159 

51.  23 

51.  28 

U.    D  VY . 

51.  28 

n  ^ 

U.  0 

1  0 

51.29 

0.  10 

15 

51.29 

0.  1 

20 

51.29 

0 

51.29 

0.  8 

15 

51.  29 

0.  10 

20 

51.30 

0.  7 

20 

51.  30 

0.  5 

60 

51.  30 

0.  0 

an 
20 

51.30 

0.  5 

40 

51.30 

0.  7 

30 

51.  30 

0.  8 

20 

51.30 

0.  5 

96 

51.30 

0.  10 

126 

51.31 

0.  3 

20 

51.31 

0.  11 

150 

51.31 

0.  8 

40 

51.32 

0. 10 

420 

51.39N. 

0. .  5  W. 

100 

The  instruments  consisted  of 
A  Dry  Bulb  Thennometer, 
A  Wet  Bulb  Thermometer, 
A  Maximum  Thermometer, 
A  Minimum  Thermometer, 
Moffat's  Ozone  Test  Papers, 
Schonbein's  Ozone  Test  Papers,. 


Names  of  the  Observers. 


Under  the  superintendence  of 
George  Grove,  Esq.,  secre- 
tary. 

W.  Richardson,  Esq.,  Assist- 
ant Secretary,  British  Me- 
teorological Society. 

The  Astronomer  Royal. 

Plaxman    Spurrell,  Esq., 
M.R.C.S. 

Francis  Boyle  Garty,  Esq., 
M.R.C.S. 

William  Searle,  Esq. 

James  Griffin,  Esq. 


Captain  Sanders,  E.N. 

 Martin,  Esq. 

Mr.  R.  J.  Gould,  under 


the 


superintendence  of  Dr.  Baly. 

Vertue   Edwards,  Esq., 
M.R.C.S. 

J.  F.  Campbell,  Esq.,  and  John 
C.  Hailes,  Esq. 

R.  D.  Thomson.  Esq.  ;  M.D.; 
F.R.S.,  L.  &  E. ;  M.B.M.S. 

W.  J.  Bain,  Esq ,  M.D. 

Frederick  SingletonKnott,Esq. 

William  Clode,  Esq.,  under  the 
Superintendence  of  the  Re- 
gistrar General. 

William  Bennett.  Esq.,  M.D. 

Walter  Fletcher,  Esq. 

William  Copney,  Esq. 

Thomas  Austen,  Esq. 

George  Leach,  Esq.,  President 
B.M.S. 

Charles  Worrell,  Esq. 

Dr.   Sutherland,  Inspector 

General. 
Rev.  J.  M.  Heath,  M.A., 

M.B.M.S. 


at  all  the  stations. 
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'    An  Electrometer  in  addition  at  six  stations. 
A  Barometer  in  addition  at  seven  stations. 
A  Eain  Gauge  in  addition  at  nine  stations. 

The  instruments  were  all  previously  compared  with  standards,  and 
their  index  errors  exactly  determined,  under  my  own  superintendence. 

The  stations  at  Sydenham,  Lewisham,  Greenwich,  Bexley, 
BrLxton,  St.  Thomas's  Hospital,  Chiswell  Street,  St.  Mary's  Hospital, 
St.  John's  Wood,  and  Enfield  Vicarage,  were  already  supplied  with 
instruments ;  Dr.  Baly  at  Millbank,  the  President  of  the  Board  of 
Health,  and  the  Registrar  General,  furnished  themselves  with 
instruments  for  this  inquiry,  and  the  instruments  were  furnished  by 
the  Board  of  Health  to  Camberwell,  Battersea,  Dreadnought  Hosjaital 
Ship,  Bermondsey,*  Brompton,  Poplar,  Guildhall,  St.  Giles,  Bethnal 
Green,  St.  Pancras,  and  Highgate. 

Plan  of  Observations. 

To  obtain  a  tolerable  approximation  to  the  laws  of  the  distribution 
of  temperature,  humidity,  &c.,  within  a  few  weeks,  it  was  essential 
that  every  precaution  should  be  adopted  to  ensure  the  most  perfect 
comparability  of  results.  To  this  end  the  instrunients  selected  were 
uniformly  good,  and  were  placed  for  the  most  part  by  myself  at  each 
station,  in  the  best  position  the  observer  could  command ;  personal 
instructions  were  given  with  regard  to  instruments  and  the  method 
of  recording  observations,  and  were  repeated  till  the  observer  had 
acquired  the  power  of  observing  with  accuracy. 

It  was  desirable  that  the  plan  of  observation  should  be  the  least 
onerous  to  give  the  required  information.  A  plan  of  simultaneous 
observations  I  found  to  be  incompatible  with  the  various  avocations 
of  my  corps  of  observers.  For  the  same  reason  1  was  forced  to 
content  myself  in  some  cases  with  one  set  of  observations  daily,  but 
for  the  most  part  I  succeeded  in  obtaining  two,  and  in  a  few  cases  as 
many  as  three  sets  daily.  The  following  Table  shows  the  times  of 
observation  at  the  several  stations. 


Name  of  Station. 

Times  of  Observation. 

Crystal  Palace          .          -  _ 
Lcwisham      -          -          .  „ 
Royal  Observatory    -          -  „ 
Bexlay  Heath 

Brixton  Road           _          .  _ 
Camberwell  - 
Battersea  - 

Dreadnought  Hospital  Ship  - 

9  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  noon,  3  and  9  p.m. 
9  a.m.  and  9  p.m. 
11  a.m. 

9  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  3  and  9  p.m. 

No  observation  was  received  from  tbis  most  important  station.  I  mucb  regret  tbat 
obsevv  T  1  signify  to  me  his  reluctance  or  inability  to  discbarge  the  duties  of  an 
localit   *      ^         ^^^^        ^^^^^  ^^^I'^      SQcwxa  observations  from  this  particular 
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Name  of  Station. 

Times  of  Observation. 

Millbanlv  Prison        -          -  - 
Consumption  Hospital,  Brompton 
General  Board  of  Ilcaltli,  Whitehall  - 
St.  Tliomas'  Hospital 
Poplar          -          -          -  - 
Guildhall       -          -          -  - 
General   Pvegistry   Office,  Somerset 

House        -          -          "  " 
St.  Giles' Worlvhouce - 
Chiswell  Street  Brewery 
St.  Mary's  HospitrJ  - 
Bethnal  Green          -          -  - 
St.  John's  Wood        _           -  - 
St.  Pancras   -          -          -  - 
Highgate       .          -          -  - 
Eniield  Vicarage 

9  a.m.  and  4  p.m. 
9  a.m.  and  3  p.m. 

10  a.m.  and  4  p.m. 

1 1  a.m.  and  3  p.m. 

9  a.m.  and  5  p.m. 
1 1  a.m.  and  4  p.m. 

11  a.m.  and  3  p.m. 

10  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  and  5  p.m. 
9  a.m.  and  3  p.m. 
9  a.m.  and  3  p.m. 
9  a.m. 

Reduction  of  the  Observations. 

At  the  end  of  each  week  the  observations  were  forwarded  to  me. 
The  first  step  in  their  reduction  was  the  examination  of  every  reading 
in  comparison  with  all  others  taken  at  about  tlie  same  time;  the 
second  was  the  application  of  index  errors ;  corrections  for  diurnal 
rano-e  •  and  all  necessary  corrections  and  calculations  to  deduce  the 
meSi  daily  value  of  each  element  of  investigation.  The  weekly 
means  of  the  daily  values  were  next  taken,  and  the  foUowmg  iables 
formed. 

I  will  now  proceed  to  discuss  the  results  of  each  element 
separately. 

Atmospheric  Pressure. 

Table  I.  contains  the  weekly  means  of  the  observed  readings  of  the 
barometer,  corrected  for  capillarity,^  index  errors,  diurnal  range, 
and  reduced  to  the  temperatm-e  of  32°. 
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The  numbers  in  the  lower  line  show  the  weekly  pressure  of  the 
atmosphere  over  the  metropolitan  districts  at  the  level  of  the  sea. 
They  are  not  remarkable  till  the  second  week  in  August :  the  pressure 
then  exceeded  30  inches,  and,  with  the  exception  of  a  slight  defect 
(0-032  in.)  in  the  following  week,  it  exceeded  30  inches  in  each  suc- 
ceeding week  till  the  end  of  September.  The  pressure  durmg  the 
first  and  second  weeks  in  September  was  remarkably  high,  exceeding 
30^  inches  in  both  weeks ;  it  decreased  in  the  third  Aveek,  and  in- 
creased in  both  of  the  following  weeks.  It  was  low  in  the  last  two 
weeks  in  October,  very  high  in  the  first  two  weeks  in  November, 
low  iA  the  last  two  weeks,  and  afterwards  variable. 

By  comparing  the  numbers  at  the  several  stations,  it  will  be  seen, 
as  might  have  been  expected  over  so  small  a  space  as  the  metropolis, 
that  the  atmosphere  has  been  evenly  distributed.  It  will,  therefore, 
be  necessary  to  trace  the  successive  maxima  and  minima  of  atmospheric 
pressure  from  one  station  only.  They  are  recorded  in  the  following 
Table. 

TABLE  ni. — Showing  the  successive  Maxima  and  Minima  'Readings 
of  the  Barometer  in  London,  at  the  Level  of  the  Sea. 


MoKTH,  Day,  and 

HOUK. 

Readings 
of  Barometer ; 

successive 
IVrnvima  and 
Minima. 

Difference  between 
successive  Readings. 

Increase. 

Decrease, 

1854: 

in. 

in. 

in. 

July  1 

-    9  a.m.  - 

29-927 

•088 

2 

-11  a.m.  - 

30-015 

•395 

4 

-    3  -p.m.  - 

29-620 

•210 

8 

'  noon 

29-830 

•043 

9 

-    1  p.m.  - 

29-787 

•190 

10 

-    9  p.m.  - 

29-977 

•122 

12 

-    9  a.m.  - 

29-855 

•051 

13 

-  noon 

29-906 

•116 

14 

-    3  p.m.  - 

29-790 

•358 

16 

-  11  a.m.  - 

30-148 

•138 

18 

-    3  p.m.  - 

30-010 

•262 

22 

-    9  a.m.  - 

30-272 

•172 

25 

-  noon 

30-100 

•160 

28 

-    9  a.m.  - 

30-260 

•558 

31 

-    9  p.m.  - 

29*702 

•448 

Aug.  6 

-  11  p.m  - 

30-150 

•305 

10 

-    3  p.m.  - 

29-845 

•182 

n 

-    9  p.m.  - 

30-027 

•235 

14 

-    9  a.m.  - 

29-792 

•423 

18 

-    9  p.m.  - 

,30-215 

•405 

21 

-    9  p.m.  - 

29-810 

•385 

23 

-    9  a.m.  - 

30  - 195 

•239 

24 

-    3  p.m.  - 

29-956 

•559 

28 

-    9  a.m.  - 

30-515 

•328 

30 

-    9  p.m.  - 

30-187 

•261 

Sept.  3 

-    9  a.m.  - 

30-448 

Table  III.— Successive  Maxima  and  Minima  Readings,  Sic.—cont. 


Month,  Day,  and 
Hour. 


Oct. 


1854: 
Sept.  3 
4 
5 
9 
10 
14 
15 
16 
18 
20 
22 
24 
26 
29 
1 
3 
3 
5 
7 
9 
13 
18 
19 
20 
21 
25 
27 
29 
29 
31 
1 
5 
7 
11 
12 
16 
20 
22 
27 
29 
30 
30 
Dec.  2 
3 
4 
5 


Nov. 


9  a.m. 
3  p.m. 
noon 
3  p.m. 
9  a.m. 
9  a.m. 
9  a.m. 

9  p.m. 
noon 
noon 
9  a.m. 
1  p.m. 
9  a.m. 
3  p.m. 

10  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
9  a.m. 
9  a.m. 
9  a.m. 
noon 
3  p.m. 
9  p.m. 
3  p.m. 
9  p.m. 

10  a.m. 

9  p.m. 

9  a.m. 

9  p.m. 
10  a.m. 

noon 

9  a.m. 

3  p.m. 

9  a.m. 

9  a.m. 

3  p.m. 

9  p.m. 

9  p.m. 

9  a.m. 

9  p.m. 

9  p.m. 

9  p.m. 

noon 

9  p.m. 


Readings 
of  Barometer; 

successive 
Maxima  and 

Minima. 


m. 


30 
30 
30 
30 
30 
29 
30 
29 
30 
29 
30 
30 
30 
30 
30 
29 
29 
29 
30 
29 
30 
29 
29 
29 
29 
29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
30 
28 
30 
29 
29 
29 
30 
29 
30 
29 


•448 
•370 
•503 
•228 
•285 
•765 
•033 
•858 
•190 
■980 
•398 
•107 
•440 
•147 
•276 
•805 
•970 
•570 
•138 
•760 
•615 
•282 
•842 
•420 
•687 
•047 
•406 
•182 
•352 
•125 
•462 
•063 
•590 
•079 
•310 
•058 
•215 
■988 
•110 
•259 
•584 
•250 
•087 
•832 
•113 
•385 


Difference  between 
successive  Readings. 


Increase. 


in. 

•133 
•057 
•268 
•332 
•418 
•333 
•129 
•165 
•568 
•855 
•560 
-267 
1^359 
•170 
•337 
•527 
•231 
ri57 
1-122 
-325 
•837 
•281 


Decrease. 


in. 


078 

275 

520 

175 

210 

291 

293 

471 

400 

378 

333 

422 

640 

224 

227 

399 

511 

252 

227 

851 

334 

255 

728 
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Table  IIL— Successive  Maxima  and  Minima  Ecadings,  &c. — cont. 


Di{Ference  Letween 

successive  Readings. 

Increase. 

Decrease. 

in. 

in. 

•750 

•  148 

•272 

•309 

•235 

•982 

•774 

•350 

•726 

•449 

•245 

•323 

•897 

Mouth,  Day,  and 
Hour. 


1854  : 
Dec.  5 
7 
9 
10 
11 
13 
14 
14 
16 
17 
18 
19 
20 
21 
22 
23 
25 
29 


9  p.m. 
9  p.m. 

9  a.m. 
10  p.m. 

9  p.m. 
9  a.m. 
3  p.m. 
9  p.m. 
9  a.m. 

10  a.m. 
9  a.m. 
noon 
9  a.m. 
9  a.m. 
9  p.m. 
9  a.m. 

11  a.m. 
9  p.m. 


Readings 
of  Earometer ; 
successive 
Maxima  and 
Minima. 


in. 

29-  385 

30-  248 

29-  498 

30-  122 

29-  974 

30-  270 

29-  993 

30-  093 
•29-784 
30-019 
29-037 
29-818 

29-  461 

30-  187 
29-738 
29-983 

29-  660 

30-  557 


The  nnmbers  in  the  second  column  of  this  Table  give  the  reading 
of  the  barometer  on  the  passage  of  the  anterior  and  posterior  troughs, 
as  well  as  the  crest  of  every  wave  of  air  that  passed  over  the  metro- 
polls  from  July  to  December;  the  numbers  m  tne  third  column 
show  the  difference  of  readings  between  the  passage  of  the  antenor 
trouo-h  and  the  crest,  and  those  in  the  last,  the  difference  between  the 
cresf  and  posterior  trough.  The  difference  between  the  numbers  in 
the  first  cohimn  shows  the  rapidity  of  the  motion  of  the  wave. 

In  considering  the  observations,  nothing  very  peculiar  pi;esents 
itself  till  towards  the  end  of  August,  till  which  tune  a  number  ot 
small  waves  only  had  passed.    The  readings  were  remarkable  from 
the  end  of  Aug-ust  till  September  10,  indicating  a  dense  atmospliere. 
On  Auo-ust  28,  September  3,  and  September  5,  the  crest  ^of  three 
waves  passed  over  London,  and  the  pressure  was  about  301  ^ches  at 
each  transit.     Another  remarkable  instance  of  continuous  high 
readincrs  took  place  between  September  22  and  October  1.  in 
October,  the  maximum  pressure  during  the  perioci  took  place,  viz., 
30^615  inches.    The  anterior  trough  of  this  wave  passed  on  the  9tli 
the  crest  on  the  13th,  and  the  posterior  trough  on  the  18th;  at  the 
latter  time,  the  barometer  reading  svas  1-333  mches  less  than  on  the 
oassao-e  of  the  crest.    Between  October  25  and  27  the  most  mpid 
Ih'n^o  of  reading  within  the   period  of  observation  took  place, 
amounting  to  1-359  inches  within  2^  days. 
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From  November  12  to  the  end  of  the  month  large  variations  of 
readinf  were  more  continuous  than  at  any  other  time;  and  in 
Peceniber  the  variations  of  pressure  were  frequent,  but  not  to  large 
amounts. 

The  most  remarkable  waves  within  the  period  of  observation  were 
those  which  took  place  in  November,  the  crests  of  which  passed  on  the 
12th,  20th,  and  27th;  the  readings  were  30-31  inches,  30-21  inches, 
and  30-11  inches  respectively;  each  successive  maximum  being 
smaller  than  the  preceding.  The  trough  of  these  waves  passed  on 
the  16th,  22d,  and  29th;  the  readings  were  29-06  inches,  28-99 
inches  (which  was  the  lowest  reading  within  the  period  of  obser- 
vation), and  29-26  inches  successively. 

It  is  now  necessary  to  compare  the  observed  pressure  with  its 
normal  value.  For  this  purpose  I  have  several  series  of  observations, 
all  agreeing  with  each  other,  but  two  only  which  extend  so  far  back 
as  1841,  viz.,  those  of  George  Leach,Esq.,  and  the  Royal  Observatory, 
Greenwich-  The  following  Table  shows  the  mean  monthly  return  for 
a  period  of  14  years  as  determined  from  these  stations : — 
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December. 

in. 

29-  747 

30-  180 
30-418 
30-058 
29-831 
29-870 
29-951 
29-980 

29-  968 

30-  087 
30-308 
29-754 
29-977 

010.08 

I-H 

05 

690-0  - 

November. 

in. 
29-845 
29-772 
29-891 
29-863 
29-748 

29-  994 

30-  078 
29-958 
29-916 
29-901 
29-954 

29-  638 

30-  014 

868.60 

29-901 

+  0-003 

October. 

in. 

29-  609 

30-  022 
29-777 

29-  735 

30-  020 
29-689 
29-976 
29-819 
29-917 
29-854 
29-899 
29-860 
29-731 

29-839 

29-897 

+  0-058 

September, 

in. 
29-797 

29-  888 

30-  190 
30-054 
29-974 
29-997 

29-  998 

30-  005 

29-  940 

30-  103 
30-198 

29-  912 

30-  006 

S00.08 

30-204 

+  0-199 

August. 

in. 

29-  941 

30-  042 
29-992 
29-850 
29-902 

29-  950 

30-  049 

29-  905 

30-  014 

29-  960 

30-  063 
29-822 
29-966 

29-958 

30-062 

+  0-104 

in. 

29-889 
29-993 
29-999 
29-926 
29-942 

29-  930 

30-  097 
30-009 
29-962 
29-962 

29-  881 

30-  030 
29-901 

29-963 

0 
00 

Ol 

05 

+  0-017 

June. 

in. 

29-  974 

30-  074 
29-873 
29-987 

29-  947 

30-  039 
29-878 

29-  815 

30-  041 
30-059 
30-068 
29-733 
29-902 

29-961 

00 

0 

05 
OX 

-  0-053 

May. 

in. 
29-904 
29-955 

29-  837 

30-  118 
29-885 
29-952 

29-  937 

30-  099 
29-939 

29-  837 

30-  064 
29-959 
29-927 

29-959 

29-840 

6TI-0  - 

April. 

in. 

29-  904 

30-  087 

29-  860 

30-  173 
29-869 
29-762 
29-826 
29-762 
29-690 
29-767 

29-  899 

30-  118 
29-883 

29-892 

30-158 

+  0-266 

March. 

in. 
29-957 
29-920 
29-931 
29-883 
29-968 

29-  828 

30-  055 

29-  678 

30-  088 
30-212 

29-  773 

30-  180 
29-953 

us 

1  01 

30-359 

CO 
0 

0 

+ 

February. 

in. 

29-  870 

30-  050 
29-646 

29-  671 

30-  013 
30-022 
29-955 

29-  690 

30-  279 
30-001 
30-064 
30-030 
29-698 

29-922 

30-214 

+  0-292 

January. 

in. 

29-  875 

30-  074 

29-  845 

30-  064 
29-877 
29-844 
29-941 
29-989 

29-  944 

30-  027 
29-815 
29-762 
29-743 

29-908 

29-791 

-  0-117 

Teak. 

1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 

Means 

1854   -  - 

Diff.  from" 
average 
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The  numbers  in  the  lowest  line  show  the  monthly  difference  of 
atmospheric  pressure  from  the  average  in  the  year  1854.  Erom  them 
we  learn  that  the  pressure  was  in  defect  in  January,  May,  J une,  and 
December;  was  near  its  average  value  in  July  and  November,  when 
it  was  slightly  in  excess  ;  it  was  in  excess  in  all  the  remaining  months. 

In  February  the  excess  was  large,  and  the  reading  was  greater 
than  in  any  February  in  the  series,  except  1849.  In  March  the 
excess  was  very  large,  and  the  reading  exceeds  that  of  any  March  in 
the  above  series. 

In  April  the  excess  was  large,  and  the  reading  was  exceeded  in  one 
instance  only,  viz.,  in  April  1844.  In  August  the  excess  was  large, 
but  there  are  three  instances  in  the  Table  with  readings  of  nearly 
the  same  value,  viz.,  in  1842,  1849,  and  1851. 

In  September  the  excess  was  large,  and  the  reading  exceeded  that 
of  September  in  the  series. 

The  mean  reading  for  the  year  1854  was  30-021  inches,  exceeding 
the  average  by  0*082  inches. 

Temperature  of  the  Air. 

The  thermometers  employed  in  determining  the  temperature  and 
humidity  of  the  air  were  made  by  Messrs.  Negretti  and  Zambra,  and, 
as  before  stated,  were  all  carefully  compared  with  standards,  and  their 
errors  determined. 

The  mean  daily  temperature  of  the  air  was  found  from  the  mean  of 
the  observations  of  the  dry-bulb  thermometer,  corrected  for  diurnal 
range  ;*  and  a  second  mean  was  found  from  the  readings  of  the  maxi- 
mum and  minimum  thermometers,  also  corrected  by  a  quantity  given 
in  the  same  paper.  The  adopted  mean  temperature  for  each  day  was 
then  determined  by  combining  these  two  values,  and  giving  them 
weights  proportional  to  the  number  of  observations  from  which  .they 
respectively  derived. 

The  mean  of  these  was  taken  weekly ;  their  results  are  shown  in 
the  annexed  Table. 


*  The  quantities  required  to  perform  these  corrections  will  be  found  in  a  paper 
by  myself,  published  in  the  "  Philosophical  Transactions,"  Part  I.  1848. 
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The  numbers  in  this  Table  show  the  weekly  distribution  of  tem- 
perature over  the  INIetropolis.  In  the  last  line  but  one,  are  given 
the  mean  results  of  all  the  stations  ;  they  show  the  tomperature  in 
each  Aveek  of  the  Metropolitan  districts. 

By  comparing  the  individual  results  with  these  values,  it  will  be 
seen  that  generally  the  temperature  at  the  central  stations  has  been 
somewhat liigher,  and  those  at  the  outlying  stations  somewhat  lower 
than  the  mean. 

In  the  last  line  of  this  Table  are  given  the  mean  results  of  those 
stations  situated  botli  north  and  south  of  London,  and  which  I  found 
to  agree  well  with  each  other.  They  may  be  considered  as  the 
meaiT  weekly  temperature  of  the  Metropolitan  districts,  free  from 
the  effects  of  the  river  Thames  and  all  Metropolitan  influences. 
The  result  of  this  comparison  is  shown  in  the  following  Table: — 


14 


o 

+ 


C5  1— ( 

+  + 


o 

+ 


+ 


+ 


o 

+ 


00 

+ 


+  + 


rH 

+ 


+  + 


O 

+ 


I 


o 

+ 


o 

I 


+ 


to 

+ 


lO      ©J  M 
^-1      ^      M      ^1      W  H 

+       +       +      +      +  + 


+  + 


+ 


+      +       +  + 


o    00  ca  00 

^-i     o  i-t  i-t 

+     +     +  + 


+  + 


+ 

+ 


+ 


CO 

o 

+ 


+  + 


o 

+ 


+ 


o 

+ 


so 

+ 


+ 
+ 


+ 


o 

+ 


+ 


M 
P 


i-H  rH 

+  I 


rH 

+  + 


O 
+ 


+  + 


o 

+ 


+  + 


«      to      •*  IN 


O 
I 


o 

I 


+ 


+  + 


CO 

+ 


r-1  «> 
0.1  o 

+  + 


Jt-  to 
o  o 

I  + 


12  05  eO  rH 
O      rH  rH 

+       +      +  + 


CO 

+ 


o 
I 


eo  O  rH 
o 

+  + 


+  + 


CO 

+ 


I   +  + 


to 
o 

+ 


I  I 


I 


eo 
+ 


CO 

+ 


eo 
+ 


+ 


00 
^H 
+ 


?  H 

ZD 


o 

I 


+ 


+ 


+ 


+ 


o 

I 


00     to  lO 
1-i 

+      +  + 


CO 


1 


I 


i 


o 

i 


W  2 


+ 


+ 


+  + 


+ 


w 


o 

w 


P  S  w  w 


s  • 

CO  ^ 


OS 


B 
o 

cc  CO 


S  I  IS 


^H 

+ 


rH 

+ 


15 


From  the  prevalence  of  +  signs  in  this  Table,  it  will  be  seea 
that  London  temi^erature  has  been  higher  than  that  of  the  country, 
andj  by  reference  to  the  numbers,  that  the  greatest  excesses  have 
occurred  during  the  first  three  weeks  in  September.  The  mean 
excesses  for  the  three  months  ending  November  25  Avere,— 


Brixton  - 

-  1-7 

Camberwell 

-  0-7 

Battei'sea    -          -  - 

-  0-0 

Dreadnought 

-  3-1 

Millbank     -           -  - 

-  1-2 

Brompton  - 

-  0-3 

Board  of  Health 

-  0-8 

St.  Thomas's  Hospital 

-  0-9 

Poplar        -           .  . 

-  0-8 

Guildhall  - 

-  1-2 

Somerset  House 

-  1-5 

St.  Giles  - 

-  1-8 

Chiswell  Street 

-  3-2 

St.  Mary's  Hospital 

-  1-7 

Bethnal  Green 

-  1-1 

The  greatest  of  these,  3-1°  and  3-2°,  took  place  at  the  Dread- 
nought Hospital  Ship  and  at  Chiswell  Street.  The  mean  of  all 
for  the  month  of  September,  October,  and  November,  was  1-5° 

Some  part  of  these  excesses,  however,  are  due  to  difference  of 
elevation.  The  mean  height  of  the  boundary  stations  is  about  200 
feet,  Avhilst  that  of  the  central  stations  is  about  25  feet.  We  have 
therefere  to  lessen  all  the  above  excesses  for  the  difference  of  level 
at  the  rate  of  0-1°  for  every  difference  of  29  feet,  or  by  0-6°  to 
determine  the  true  excess  of  London  temperature  over  that  of  the 
country.  The  numbers  in  the  lower  line  of  Table  VI.  show  the 
weekly  excess  of  London  temperature,  uncorrected  for  difference  of 
elevation.  The  mean  of  all  is  1-2°,  and,  corrected  for  difference  of 
level,  becomes  0-6°,  which  is  the  whole  effect  of  all  local  causes  in 
London  to  raise  its  mean  temperature.* 

Next  in  order  of  inquiry  is  the  comparison  of  the  observed 
temperatures  with  their  normal  values.  The  absolute  mean  daily 
temperatures  are  known  at  Greenwich  from  a  series  of  observations 
made  during  38  years.    The  daily  mean  temperatures  from  July  I 


*  This  result  is  in  accordance  with  that  found  by  me  in  discussing  London  temperature 
in  comparison  with  that  of  the  country,  in  a  paper  published  in  the  "Philosophical 
lransactions,'PartXI.,for  1850.  In  this  paper  I  came  to  the  conclusion  "that  those 
parts  ot  London  situate  near  the  river  Thames  are  somewhat  warmer  upon  the  whole  year 
than  the  country,  but  that  those  parts  of  London  which  are  situated  at  some  distance  from 
tne  river  do  not  enjoy  higher  temperature  than  those  due  to  their  latitudes. 


IG 

to  December  30,  deduced  from  that  series,  are  s'lvcn  in  the  followiuw 
Table :—  o  « 


TABLE  VII.  —  Average  Mean  Daily  Temperature  of  the  Air 

at  Greenwich. 


Days 
of  the 
Month. 

J  uly. 

August. 

September. 


October. 

November. 

December. 

o 

o 

o 

0 

O 



1 

61*8 

62'2 

5S'9  . 

53'3 

46*3 

41*7 

2 

62"0 

02-2 

58'7 

53- 1 

46*1 

41-0 

3 

62-1 

62"  1 

58' 5 

52' 8 

45-9 

41-5 

4 

02 -2 

02-1 

58*4 

52*6 

45-7 

41*4 

5 

62"  3 

62-1 

58*2 

52-4 

45*4 

41-2 

C 

02  "2 

02-0 

58'0 

52 '2 

45*2 

41-  1 

7 

62-1 

02-0 

57"9 

52-0 

44-9 

41-0 

8 

02-0 

61-9 

57-7 

51-7 

44-7 

40-8 

9 

Gl"9 

61'8 

57 '5 

51-5 

44- 5 

40-7 

10 

6r8 

61-7 

57-4 

512 

44-2 

40-6 

11 

6rs 

61-7 

57*2 

51-0 

44-0 

40-5 

12 

61*9 

oro 

57-0 

50-8 

43-7 

40-3 

13 

62-0 

6r4 

56'8 

50-6 

43-4 

40-2 

14 

62' 1 

61-3 

50-7 

50*4 

43-2 

40-0 

15 

02-1 

01-2 

56-5 

50-2 

42-9 

39-8 

16 

62- 1 

eri 

56-3 

50-0 

42*7 

39-0 

17 

62'  1 

01-0 

50- 1 

49-7 

42-5 

39-4 

18 

62 '0 

00-8 

55' 9 

49-5 

42-4 

39*2 

19 

Gr9 

CO-7 

55-7 

49-2 

42-2 

39- 1 

20 

61-9 

60-6 

55' 5 

49-0 

42-0 

38-9 

21 

ers 

CO-4 

55*4 

4S-8 

41-9 

38-7 

22 

ers 

60-3 

55'2 

48-7 

41-8 

38-5 

23 

era 

60*2 

55*  0 

48'4 

41-7 

38'4 

24 

org 

GO-O 

54-8 

4S"2 

41-6 

38-2 

25 

61-9 

59'9 

54-7 

47.9 

41-7 

38-0 

26 

62' 0 

58-8 

54-4 

47-7 

41-8 

37-8 

27 

62"  1 

59-6 

54-2 

47-5 

41-9 

37-6 

28 

62"2 

59-5 

54-0 

47-2 

41-9 

37-4 

29 

02'2 

59-3 

52-7 

46-9 

41-9 

37-2 

30 

02-2 

59-2 

53-5 

4C-7 

41-8 

37-0 

31 

62*2 

59-0 

46'5 

36-7 

As  before  stated,  the  mean  temperature  of  every  day  was  deter- 
mined for  every  station,  and  compared  with  the  normal  temperature 
for  the  same  day,  found  from  the  numbers  in  the  preceding  Table, 
by  the  application  of  a  correction  for  difference  of  elevation  at 
the  rate  of  1°  for  a  clitFerence  of  elevation  of  290  feet,  and  in  this 
way  the  departure  of  the  temperature  from  the  average  on  every  day 
for  every  station  was  foiind.  The  results  of  the  weekly  means  of 
these  numbers  are  contained  in  the  following  Table  :  — 
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The  numbers  in  this  Table  show  the  weekly  departure  from  the 
normal  temperature  of  tlie  week  at  all  stations.  In  analysing  tliem,  the 
first  fact  wortliy  of  note  is  that,  for  the  most  part,  all  stations  in  the 
Kime  week  have  been  in  excess,  or  all  in  defect ;  the  next  remarkable 
fact  is,  that  these  departures  from  the  averages  are  not  equal  in  amount. 
The  greatest  difference  in  these  respects  took  place  within  the  first 
three  weeks  in  September.  For  instance,  the  excess  of  temperature 
in  the  first  week  at  St.  Thomas's  Hospital  was  5-2° ;  at  Chiswell 
Street  and  Brixton  it  was  8|° ;  the  next  week  the  mean  tempera- 
ture at  Bexley  Heath  was  that  of  its  average,  whilst  other  stations 
were  in  excess  from  2°  to  5°.  In  the  following  week  the  mean 
temperature  at  Enfield  was  1^°  below  its  average,  whilst  at  other 
stations  it  varied  to  nearly  6°  above  ;  at  Brixton  it  seemed  to  be  as 
large  as  8°,  but  the  instruments  at  this  station  had  been  placed  too 
near  the  surface  of  the  soil,  and  some  suspicion  reigns  over  the 
results  up  to  this  time.  They  were  subsequently  removed  to  a 
better  position.  Similar  diffei'ences  are  shown  week  by  week, 
showing  the  operation  of  local  causes  to  afiect  the  temperature  of 
particular  districts. 

The  mean  results  for  the  different  stations  for  the  thirteen  weeks 
ending  November  25,  are  as  follows . — 


At  Sydenham     -          _          .  -was  - 

0  •  7  in  defect. 

Lewisham     -          -          -    „  - 

0'5  in  excess. 

5J 

Hoyal  Observatory    -          -    „  - 

0  •  1  in  excess. 

'J 

Bexley  Heath           -          -    „  - 

0'5  in  excess. 

53 

Brixton         -           -           -    „  - 

2  ■  6  in  excess. 

33 

Camberwell  -          -          -    35  - 

0  •  4  in  excess. 

33 

Battersea      -          -          -    „  - 

1  '0  in  defect. 

33 

Dreadnouglit  Hospital  Ship  -  „ 

2*2  in  excess. 

33 

Milbank        -          -          .  . 

0*3  in  excess. 

33 

Brompton      -          -          -    „  - 

1  '0  in  defect. 

33 

Board  of  Health        -          -    „  - 

0-0 

33 

St.  Thomas'a  Hospital          -  „ 

0*5  in  excess. 

33 

Poplar          -          -          -  - 

0  •  1  in  defect. 

33 

Guildhall      -          -          -    „  - 

0-3  in  defect. 

3> 

Somerset  House        -          -    „  - 

0  •  8  in  excess. 

33 

St.  Giles's     -          -          -    „  - 

0'5  in  excess. 

35 

Chiswell  Street         -          -    „  - 

4  ■  0  in  excess. 

S» 

St.  Mary's  Hospital   -          -    „  - 

1  *  6  in  excess. 

33 

Bethnal  Green          -          -    „  - 

0  •  1  in  defect. 

35 

St.  Pan  eras  -          -          -  - 

0-7  in  defect. 

55 

Highgate      -          -          -  - 

1  ■  5  in  excess. 

33 

Enfield         -          -          -    „  - 

1  •  7  in  defect. 

The  numbers  in  the  lowest  line  of  Table  VIII.  show  the  mean  de- 
parture of  the  temperature  of  the  Metropolitan  districts  in  each  week 
from  its  average.  From  them  we  learn  that  the  temperature  was  in 
defect,  with  the  exception  of  the  two  weeks  ending  July  22  and  29, 
till  August  19  ;  then  in  excess  till  October  14  ;  in  defect  in  the  two 
following  Aveeks ;  in  excess  in  the  week  ending  November  j  in  defect 
till  December  2,  and  afterwards  in  excess.  The  most  continuous  ex- 
cesses were,  therefore,  in  the  seven  weeks  ending  October  14,  and 
the  largest  excess  of  temperature  took  place  in  the  week  ending 
September  2. 
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It  remains  now  to  compare  the  monthly  temperature,  as  ob- 
served throiicrhout  tlie  year,  with  the  mean  monthly  temperature 
at  one  of  the^tations,  as  deduced  from  the  mean  of  several  years. 
For  this  purpose  I  have  used  the  series  of  observations  taken  at  th'B 
Boyal  Observatory,  Greemvich.  The  results  are  contained  in  the 
!  following  Table  : — 
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The  lowest  line  but  two  gives  the  mean  montlily  temperature  from 
1 3  y eai's  ending  1 8o3.  The  lowest  line  but  one  gives  the  mean  monthly 
temperature  of  185  J< ;  and  the  lowest  line  of  all  gives  the  monthly  de- 
parture of  temperature  in  1854  from  the  mean  of  the  preceding' 13  years. 
From  these  it  appears  that  the  temperature  was  in  excess  till  April, 
and  in  September  and  December,  and  in  defect  in  all  the  remaining 
months.  The  summer  was  cold.  The  mean  yearly  temperature  for  the 
13  years  ending  1853,  was  49-4°,  and  of  1854  was  49'0°.  The  in- 
vestigation of  the  mean  temperature  of  the  several  Metropolitan 
districts,  exhibit  up  to  this  point  very  little  variation  of  temperature, 
as  compared  each  with  the  other,  and  we  may  fairly  come  to  the  con- 
clusion that  the  actual  temperature  of  the  air  has  exercised  no  very 
decided  influence  over  the  disease,  which  has  been  so  partial  in  its 
operation,  devastating  entire  districts  and  passing  nearly  harmlessly 
by  others,  which,  according  to  the  above  results,  have  shared  the  same 
temperature ;  considering,  however,  that  the  amount  of  daily  range 
of  temperature  exercises  a  more  active  influence  on  the  health  of  the 
people  than  the  mean  temperature  of  the  air,  I  have  regarded  this 
part  of  the  investigation  as  highly  important  to  the  present  inquiry.. 

The  diurnal  range  of  temjDcrature  is  given  by  the  results  derived 
from  self-registering  maximum  and  minimum  thermometers.  The 
maximum  thermometer  employed  is  that  patented  by  Negretti  and 
Zambra ;  in  this  instrument  there  is  no  index  of  steel,  which  is  there- 
fore free  from  the  entanglement  and  frequent  derangements  to  which 
the  ordinary  maximum  thermometers  are  liable.  In  the  series  of 
observations  no  blanks  occur  as  arising  from  failure  of  action, 
although  in  several  cases  it  was  placed  in  the  hands  of  gentlemen 
previously  unaccustomed  to  the  use  of  such  instruments.  Confidence 
may  be  placed  in  the  results,  which  are  given  in  the  following 
Table : — 


22 


R 


o 

12; 


■«<      13      es  r-( 
^       T  ^ 


M00  00O5      CO      com      O  r-l    ^CO    ^  ^rH 


CO  (M  CS  O  W      CO  O  i/^  O 


in  o     ci  w 


O  CO       IQ  rH 


00  O  CO  OS 
^■tjlriH-*      -Ti^ --Jt -5* >5< 


Olr*0  CO 


O  CS  00 

•  (M  r-<  fH 
'tJi  •* 


if3  O  »a  CO  »n  00  r-l  05  CO       i-f  C5  i-( lO 

o  cot-r>-cs  •  -b-cot^to  •  o  a  •  t-- 1>  i>"  !>•  o 

Tfi  Tji o  T»( 

00»:^<Mt-(  C^(Mt*0  OC5       »CO  l>T-(r-< 

°   t^OOOd  .OOt^O  •  r-(  CS    'OO    •  C3  r-l  C3 

COCDO^COt—  r-lOCCt-  r-C-^-^NO  COOr-* 

°    OOSOOO  •COlO^TMr*  •OOCOCIOGO  -CDOlO 

OiOrH^tM  rHCOOr-(  COCQ'^CD-^           CO  CC 

o  -c^cocq  -co^co^T-^  •r:;t^;2 

(M05^C-rH  T=I-^COCO  OOOCSNCO  ^'^pT^ 

o  I^cai^iM  -eococs^^^  '5252r^ 


CO 


n 
o 

H 

o 

o 


g 

s 

12; 


n 


1-5 


lO?OC<ICOCOCOOCOO 
O  t-OrHOieOi-IOt-CS 


OOJt-r^O      CO  O  Ci 


TjcOO-^CDi.OClOiH'^COOO 

S  CO  O  O  O  O  to      O  O  tC  O  O  CO 


(M  Cq  CO  CO  OO  »r2 r-l  CO  r-(  in  ^  CO  CO  CO  t>-  _t-cot* 

o  X-1  A*  1^  m     r*^  I'o     CO  CO  o     -f*     r-l  CO  •  (S'l  c;  CO 
oSSBcoSococococoScococ--^ 


QOcO'^'^e^cocoirac;oocQ^Or-(co 

CO  t--.  03  c  CO  o  o  00  i-o  t- i^r 
Soo&ot^cococococococDcooo 


"«3i  eo  o  eo  C5  C5 


5n 

o 

EH 

■< 

H 
EC 


CO  IQ 


CD  C5 


II 

03 1-^ 


e3^ 

Q  iJ  c3 


t.  o 

WW 


;  CO  O 

iW  .  g 

S  o 
o  £ 

2 


g  o  S  o  ,  ,  g 


£3 

c 


(3 

g 


>,  a;  o  V  43  *j 


23 


In  n-lancing  at  the  numbers  in  this  Table  we  i^erceive  that  for  the 
most  part  the  temperature  at  the  centra  stations  has  not  risen  so  high 
durino-  the  clay  as  at  the  outlying  stations.  The  results  from  Cam- 
benvell  in  this  instance,  and  in  all  others,  show  that  this  station  is 
beyond  the  influence  of  the  thick  atmosphere  of  London,  and  that  it 
has  enioyed  its  full  share  of  high  day  temperature.  _ 

In  the  last  two  lines  of  the  Table  are  given  the  mean  results  for  aU 
stations,  and  those  derived  from  the  suburban  stations  only.  By 
comparing  the  results  at  the  several  stations  with  the  numbers  m 
the  lower  line,  it  is  easy  to  determine  the  amount  of  deficiency  ot 
maximum  day  temperature  at  the  central  stations.  The  results  of  this 
comparison  are  shown  in  the  following  Table  :— 
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From  the  preponderance  of  —  over  +  signs,  contained  in  tliis 
Table,  it  ajjpears  that  the  high  day  temperature  of  Loudon  has  gene- 
rally been  below  that  of  the  surrounding  districts ;  nor  is  this 
remarkable,  the  sun's  rays  having  first  to  penetrate  the  thick  atmos- 
phere which  generally  overhangs  all  large  towns  and  cities,  but  more 
particularly  London,  and  for  this  reason  the  duration  of  high  day 
temperature  is  shorter  than  in  the  country*.  The  deficiency,  as 
shown  in  the  foregoing  Table,  is  somewhat  less  than  might  have  been 
expected,  considering  the  amount  of  watery  vapour  and  miscella- 
neous exhalations  which  require  to  be  dispersed  by  the  sun  light  and 
heat  of  the  day,  particularly  following  cloudy  and  calm  nights,  when 
the  atmosphere  would  necessarily  be  surcharged  with  vapour. 

The  next  Table  contains  the  results  derived  from  the  minimum 
thermometers. 


*  During  the  months  of  September  and  October  J.  Campbell,  Esq.,  of  the  Board  of 
Health,  kindly  furnished  me  -with  pieces  of  black  ribbon  -which  he  had  placed  daily  in  the 
focus  of  a  spherical  lens,  at  the  Boai-d  of  Health,  and  -which,  whenever  the  sun  shone,  was 
marked  by  a  burnt  line,  or  on  partially  clear  days  by  a  series  of  holes.  The  duration  and 
tune  of  sunshine  was  thus  shown  by  this  ingenious  contrivance  of  Mr.  Campbell's,  and 
would  have  been  highly  valuable  in  this  investigation  had  a  similar  apparatus '  been 
simultaneously  in  action  in  the  suburban  districts. 


26 


O 


5 


o 


00  C5  Ti<  CO 
°    A-<  CO  o 


(MO  r~t 


CO  ec  CO  CO    CO     CO  CO  CO  CO  co 


C5  GO  tfl  O 


i? 


00 


r-t  (M  O  O 


o  M  CD  ma 


CO  CO  CO  c 


•  fM       -vg    •  •  C3       ^  • 

cococo    CO     socoeoco  w 


r-i  -e<    o  oo 


i? 


r/^t^^O  loocc  I L-^  la  ^  >o  so 
cocococo     coco  cococococoeo 


-rw-^iioco-^ioo^Oirit^t- 
cocoeococococococococo 


coo  W  ^C<I  aO  L3  CODO^CO    '211252^^  "S^M 

"^co-^-^*^co-^-c»-^"*'^     -^iTr-*  ■^■t}i  CO 


CDOtMCOCOCOi—Cit^aCCi  OOCCOrHW 

cocococoeoco-**cocccoco 


o  t- 
CO 


OCi  lO O  CS  r-l  CO O  CO      CO  00  CO  05  C5 

^weo^'Mcoi-.inocDco 


•  CD  CO  o ■?    '  CO  IS  S 


CO  o  o 

•  CO  1^3 
CO 


r-l  lO  <M  CO  O  O  CO       lO  00  O  O  ^ 

00 »n     lb  w  GO  t^o  o  a?  cDcoo  -o  • 


lOr-'OOt^OCDCDCDCDOCOOCSC-'^COlr*  ^CSCOC^ 


COCDO'^OOr-lWCiOTTit^-^OtfJOOl 

iiT^A-icrsoD'iaclc-icoc'Toar-'cocoeoco 


w  o 


Q  o  C 


E  S 


S"o3 


1 


=2 


C  SI'S "Si'^c 

si  £  O  «  4:5  ^  H  c 


27 


A.n  inspection  of  the  minibers  in  this  Table  shows  tliat  at  the 
central  stations  the  night  temperatures  have  been  much  higher  than 
at  the  boundary  stations.  The  numbers  in  the  lower  Inie  but  one, 
show  the  mean  lowest  temperatures  of  night  over  the  Metropolitan 
districts,  and  those  in  the  lowest  line  of  all,  the  mean  night  tem- 
perature of  the  stations  beyond  the  influence  of  London.  By  com- 
paring the  numbers  at  the  central  stations  with  those  in  the  lowest 
line,  the  excess  of  the  night  temperature  of  London  at  the  various 
stations  will  be  found.  The  results  of  this  comparison  are  shown  in 
the  next  Table. 
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From  the  numbers  in  this  Table  it  will  be  seen  that  London  night 
temperature  has  been  high  in  every  week,  that  it  exceeded  that  of 
the  suburban  districts  in  September,  by  quantities  ranging  from  3° 
to  8°.  The  mean  excess  in  each  Aveek  is  shown  in  the  lower  line.  The 
mean  for  the  26  Aveeks  ending  December  30,  is  3°,  showing  the  average 
excess  of  minimum  night  temperature  in  London  over  that  of  the 
country. 

I  have  thus  determined  by  actual  observation  and  comparison  the 
excess  of  night  temperature  of  London  over  the  country  and  sur- 
rounding districts.  An  equally  full  determination  of  tlae  diurnal 
range  of  temperature  is  required.  The  amount  of  range  was  deter- 
mined daily,  and  the  mean  of  each  week  was  taken  and  checked  by 
taking  the  difference  between  the  numbers  in  Table  X.  and  in 
Table  XIL    The  results  are  contained  in  the  following  Table  : — 
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The  results  contained  in  this  Table  possess  great  interest  m 
connexion  with  the  climate  of  London  ;  Ave  learn  from  them,  that  in 
every  week  the  range  of  temperature  within  twenty-four  hours,has  been 
from  2°  to  10°  less  than  the  range  in  the  country.  Till  September  2,  the 
stations  are  all  outlying,  but  in  this  week  the  results  from  Chiswell 
Street  are  included,  and  exhibit  a  range  the  half  only  of  the  other 
stations ;  in  the  weeks  from  September  9,  the  results  are  from  a 
greater  number  of  stations,  and  the  same  general  fact  of  much 
smaller  range  at  the  central  stations  are  shown  week  by  week.  To 
determine  its  amount,  the  difference  between  the  individual  numbers 
and  those  in  the  last  line  of  the  Table  are  shown  as  follows  : — 
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The  prevalence  of  —  over  +  signs  in  this  Table  establishes  the  fact 
of  less  daily  range  of  temperature  in  London  than  in  the  country,  and 
the  numbers  show  that  this  deficiency  is  at  times  very  great.  The 
laro-est  numbers  appear  in  the  several  weeks  in  September.  The 
numbers  in  the  lower  line  show  the  mean  less  daily  range  of  tem- 
perature in  each  week  in  London.  The  mean  for  the  twenty-six 
ending  December  30,  is  3-1°. 

It  would  be  interesting  to  compare  daily  the  minima  readings  and 
daily  ranges  of  temperature  at  the  river  side  and  central  stations  Avith 
those  at  the  boundary  stations ;  but  to  exhibit  such  here  in  detail, 
would  occupy  more  space  than  can  be  devoted  to  the  investigation. 

In  a  special  inquiry,  however,  of  this  nature,  it  is  necessary  to 
enter  somewhat  more  fully  into  results  which  exhibit  large  local 
irregularities,  in  preference  to  those  in  which  small  differences  alone 
are  found  to  exist. 

In  looking  over  Tables  X.  and  XII.,  it  will  be  seen  that  the 
results  from  St.  Thomas's  Hospital  are  in  close  agreement  with  those 
at  the  central  stations,  and  this  station  has  the  advantage  of  con- 
tinuous results.  Confining  ourselves,  therefore,  to  this  as  the  repre- 
sentative of  the  central  stations,  and  of  Lewisham  as  the  representative 
of  the  boundary  stations,  we  have  the  results  shown  on  the  following 
Table  :— 
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The  numbers  in  tlie  second  and  third  columns  of  this  Table  give 
the  lowest  temperatures  of  the  air  every  day  at  Lewisham  and  at 
St.  Thomas's  Hospital,  and  the  numbers  in  the  fourth  column  exhibit 
the  difference  between  the  numbers  in  the  tv.'o  preceding  columns,' 
affixing  the  sign  +  when  the  temperature  at  St.  Thomas's  Hospital 
was  tl\e  higher  of  the  two.  An  inspection  of  the  numbers  in  the 
third  column  will  show  that  the  night  temperature  of  London  has 
been  almost  always  above  that  of  the  country.  At  times  these 
excesses  have  amounted  to  T,  8°,  9°,  and  10°.  These  large  differ- 
ences have  occurred  when  the  sky  has  been  cloudless,  with  a  hazy 
or  misty  atmosphere,  with  little  or  no  wind,  and  when  objects  at  the 
outlying  stations  have  been  seen  at  considerable  distances,  whilst  near 
objects  at  the  central  stations  have  been  obscure  and  ill-defined, 
clearly  showing  the  effect  of  the  city  on  the  overhanging  atmosphere, 
dimming  its  transparency,  and  creating  around  itself  an  atmo- 
sphere of  comparative  warmth  and  impurity.  At  times  these 
differences  have  been  small,  and  have  mostly  taken  place  when  the 
sky  has  been  overcast  and  rain  falling. 

The  periods  when  the  greatest  excesses  of  night  temperature 
occurred,  were  from  August  26  to  September  14,  and  from  Sep- 
tember 26  to  October  4.  These  periods  were  both  distinguished  by 
a  stagnant  atmosphere,  with  prevalence  of  haze  and  frequent  fog. 
The  mean  excess  in  the  former  period  was  7°,  and  in  the  latter 
was  6*7°. 

The  numbers  in  the  fifth  and  sixth  columns  give  the  dnily  range  of 
temperature  at  Lewisham  and  St.  Thomas's  Hospital.  The  numbers 
m  the  last  column  exhibit  the  difference  of  daily  range  on  every  day 
at  the  two  places,  the  sign  —  being  affixed  to  those  numbers  when 
the  range  in  London  has  been  less  than  in  the  country.  An  inspec- 
tion of  the  numbers  in  the  last  column  will  show  that,  with  very  few 
exceptions,  the  sign  —  is  affixed,  showing  that  the  range  of  daily 
temperature  in  London  has  been  almost  always  smaller  than  that  of 
the  country.  At  times  the  daily  range  has  been  the  half  only  of 
that  in  the  country,  and  at  times  the  difference  has  amounted  to  15° 
and  20° ;  at  such  times  the  air  has  been  calm,  with  a  thick  atmo- 
sphere ;  fog,  mist,  or  haze  has  been  prevalent. 

The  most  continuous  large  defects  of  daily  range  took  place  from 
August  26  to  September  11,  and  from  September  26  to  October  4. 
In  the  former  period  the  diurnal  range  of  temperature  at  Lewisham 
was  32-5°,  and  at  St.  Thomas's  Hospital  was  17-5° ;  and  in  the  latter 
period  was  at  Lewisham  31-2°,  and  at  St.  Thomas's  Hospital  14-9°. 

In  these  particulars  London  climate  differs  greatly  from  that  of 
the  country.  The  condition  of  a  low  day  temperature,  of  a  high: 
^]^^  J^^'"P'2^'at"rc,  and  of  a  small  range  of  daily  temperature,  are 
those  favourable  to  the  prevention  and  cure  of  pulmonary  complaints. 
London  climate  would,  therefore,  seem  to  include  these  conditions ; 
but  then,  on  the  other  hand,  it  is  necessary  they  should  be  accom- 
panied by  a  pure  atmosphere. 

IftS  ^^^f^}^^  now  only  to  compare  the  monthly  diurnal  range  in 
i»04  _with  Its  normal  amount  at  one  station.  The  following  Table 
contains  the  results  of  the  observations  at  Greenwich  since  the 
year  1841. 
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The  numbers  in  the  lowest  line  but  two  give  the  mean  monthly 
diurnal  range  for  the  preceding  13  years;  the  lowest  line  but  one 
o-ives  the  observed  daily  range  in  1854;  and  the  lower  Ime  of  all 
aives  the  abnormal  values  for  1854.  These  are  all,  with  one  excep- 
tion, affected  with  the  +  sign,  the  month  of  June  forming  the 
exception.  The  whole  year  seems  to  be  remarkable  in  this  respect. 
The  months  whose  daily  ranges  have  been  the  greatest  are  March 
and  April,  and  September  the  greatest  of  all.  The  mean  yearly  daily 
range  for  the  13  years  ending  1853  was  14-6°,  and  for  the  year  1854 
was  18-r,  being  3-5°  above  the  average. 


Temperature  of  the  Thames  Water. 

Thus  far  I  have  proceeded  in  strict  conformity  with  the  rules 
applying  to  meteorological  investigation ;  but  as,  during  the  progress 
of  my  work,  I  have  found  it  intimately  linked  with  a  number  of 
influences  in  operation  to  produce  the  abnormal  condition  which  each 
Table  exhibits,  to  a  more  or  less  extent,  as  existing  in  London  and 
its  suburbs,  I  have  felt  myself  bound  to  ascertain  as  much  as 
possible  the  nature  of  these  influences,  and  to  connect  them  all  in. 
my  power  with  the  main  object  of  my  report.  1  hope,  therefore, 
that  so  doing  I  may  not  be  considered  to  transgress  the  precise  limits 
of  my  own  share  of  this  most  important  and  onerous  investigation. 

As  air  is  the  receptacle  for  all  vapours  and  impurities  arising  from 
evaporation  and  exlialation,  it  is  necessary,  before  proceeding  farther 
in  this  inquiry,  to  investigate  the  temperature  of  the  Thames  water, 
which  presents  a  large  evaporating  surface,  giving  oflf  vapour  day 
and  night  in  immense  quantities. 

As  the  river  will  be  found  to  exercise  an  important,  and,  unfor- 
tunately, a  most  baneful  influence  upon  London  meteorology,  I 
propose  in  the  following  discussion  to  avail  myself  of  a  series  of 
observations  which  have  been  made  by  Captain  Sanders,  R.N.  since 
the  year  1846.* 

His  instruments  consist  of  a  maximum  thermometer,  as  patented 
by  Negretti  and  Zambra,  and  a  minimum  thermometer  of  Ruther- 
ford's construction.  These  instruments  are  placed  in  a  perforated 
trunk,  fixed  to  the  side  of  the  "  Dreadnought "  Hospital  ship,  lying 
off  Greenwich,  at  the  depth  of  two  feet  below  the  surface  of  the 
"water.  The  diurnal  range  of  the  temperature  of  the  water  is  small, 
and  its  temperature  is  well  determined  by  one  set  of  observations 
daily.  I'he  results  from  9  years  are  contained  in  the  ibllowing 
Table : — 


*  See  Greenwich  Observations- 
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In  the  last  two  lines  of  this  Table  are  given  the  mean  results  for 
each  month,  and  the  excess  of  the  temperature  of  the  water  above  that 
of  the  air,  in  the  same  period  of  nine  years.  We  learn  from  them  that 
the  temperature  of  the  water  has  been  higher  than  that  of  the  air  in 
every  month  except  January.  The  excess  is  0*5°  in  February,  in- 
creasing to  4-3°  in  June,  decreasing  to  3-1°  in  July,  continuing  about 
this  vahie  till  September;  is  1-4°  in  October,  and  less  than  0-5°  in 
the  remaining  two  months. 

The  mean  excess  in  the  months  from  April  to  September  is  3*3, 
and  0  6°  in  the  remaining  month. 

The  normal  tempei-ature  of  the  water  of  the  Thames  for  the  entire 
year  from  these  results  is  51-7°.  By  taking  the  difference  between 
this  result  and  the  monthly  means,  the  law  of  annual  variation  of 
Thames  water  temperature  is  found  to  be  as  follows :  — 

January,  -12-8°;  February,  — 10-8°;  March,  —8-6°;  April, 
-2-7°;  May,  +4*9°;  June,  +11-5°;  July,  +14-0°;  August, 
+  12-6°;  September,  +7*9°;  October,  +0-4°;  November,  —0-7°; 
December,  —11-2°. 

The  observations  of  1854  may  be  discussed  as  follows  : — 
The  mean  temperature  of  the  water  of  the  Thames  for  the  year 
1854  was  52-0°,  exceeding  the  average  by  0-3°.    By  taking  the 
difference  between  the  mean  for  the  entire  year,  and  that  of  each 
month,  the  variation  for  the  year  1854  is  found  as  follows  : — 

January,  -13-8°;  February,  -10  4°;  March,  -6-5°;  April, 
+  0-2°;  May,  4  29°;  June,  +7'1°;  July,  +12-1°;  August, 
+  12-1°;  September,  +10-9°;  October,  +2-9°;  November,  -6-5°; 
and  December,  —10-3° 

By  comparing  these  numbers  with  the  law  of  diurnal  variation, 
we  shall  see  that  they  depart  from  that  law,  particularly  in  March, 
.  April,  June,  September,  and  October. 

^  The  excess  of  the  temperature  of  the  Thames  water  in  the  year 
1854,  above  that  of  the  superincumbent  air,  was  as  follows  : — ■ 

January,   -0-8°;    February,   +2-1°;    March,   +1-7°;  April, 
;+3-8°;  May,  +4-0°;  June,  +3-4°;  July,  +3-8°;  August,  +3-2°; 
September,  +4-8°;  October,  +4-6°;  November,  4  5-0°;  and  De- 
cember, +  0-4°. 

By  the  comparison  of  these  numbers  with  those  in  the  lower  line 
of  the  preceding  Table,  it  will  be  seen  that  the  relation  between  the 
temperatures  of  the  water  and  air  in  1854  has  not  been  the  same  as 
the  averages.  The  excesses  were  a  little  smaller  in  June,  July,  and 
August ;  they  were  larger  in  February,  March,  and  Aj^ril,  and  very 
much  larger  in  the  months  of  September,  October,  and  November. 
J-be  heatmg  effect,  therefore,  of  the  water  upon  the  air  in  these 
months  m  the  year  1854  must  have  been  much  greater  than.usual. 

The  temperature  of  the  water  of  the  Thames  being  in  excess  of 
ttie  temperature  of  the  air,  accounts  in  a  great  measure  for  the  high 
mght  temperature  of  London  already  noticed.    In  the  same  manner 

T  f  11  •  i'^^^^sP^ere  of  the  Metropolis  by  day,  opposes  a  screen 
10  the  lull  mfluence  of  light  and  heat,  it  is  equally  obvious  that  the 
•"rat  night  must  have  it  raised  by  contact  with  the  water,  wliich  the 
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foregoing  Tables  have  shown  to  be  at  a  higher  temperature.  Of  the 
baneful  effects  of  the  Thames  water  and  its  adjacent  marshes  upoa 
the  climate  and  health  of  London  I  will  endeavour  to  convey  an  idea 
as  I  proceed,  with  as  much  minuteness  as  may  be  consistent  with  a 
report  devoted  to  other  subjects  of  inquiry,  and  I  shall  be  able  to 
show  distinctly  that  the  impurities  with  which  the  river  is  at  present 
charged,  through  an  imperfect  and  much  to  be  regretted  sanatory 
arrangement,  have  chiefly  to  answer  for  the  atmosphere  of  death  and 
disease  with  which  certain  districts  of  the  metropolis  are  invested, 
and  which  can  only  be  removed  by  the  cessation  of  the  obnoxious, 
influences. 

It  is  much  to  be  regretted  that  these  should  be  suffered  to  arise 
from  the  very  source  of  the  prosperity  and  commercial  greatness  of  a 
city,  which  it  has  contributed  to  render  the  greatest  in  the  world ; 
whose  waters,  if  suffered  to  flow  undefiled  with  the  sewerage  of  a  vast 
city,  instead  of  acting  as  a  laboratory  for  the  general  diffusion  of 
noxious  vapours,  would,  in  their  course  exercise  a  healthful  and 
purifying  influence. 

I  will  now  proceed  to  discuss  the  mean  daily  temperature  of  the 
Thames  water  from  July  to  the  end  of  the  year,  as  shown  in  the 
following  Table. 


Table  XEX. — Mean  Daily  Tejipeeature  of  the  Watbk  of  the  Thames. 


1854. 

Month 
and 
Day. 

«a 

1854. 

Month 
and 
Day. 

>-* 

1854. 

Month 
and 
Day. 

^  a 

1854. 

Month 
and 
Day. 

'M  ft 

1854. 

Month 
and 
Day. 

if 

P  o 

CJ 
1^ 

1854. 

Month 
and 
Day. 

1854. 
Month 
and 
Day. 

>j, 
on 

0 

O 

o 

o 

O 

o 

o 

June  1 

57-8 

July  1 

62-9 

Aug.  1 

67-3 

Sept.  1 

64-8 

Got.  1 

59-0 

Nov.l 

49-3 

Dec.  1 

41-5 

2 

58-1 

2 

62-6 

2 

60-8 

2 

63-4 

2 

58'5 

2 

49 -7 

2 

41-4 

3 

57-7 

3 

63-4 

8 

65-7 

3 

66-3 

3 

58 -U 

3 

49-5 

3 

41-4 

57-6 

4 

63-6 

4 

65-4 

4 

65-1 

4 

58-2 

4 

49 -2 

4 

41-4 

6 

57-2 

6 

63-2 

5 

63-5 

5 

65-3 

5 

57-7 

5 

49-4 

5 

41-6 

6 

56-7 

6 

62-7 

6 

62-7 

6 

65 '4 

6 

57'6 

6 

48-5 

6 

41-7 

7 

56-2 

7 

62-7 

7 

63-5 

7 

64-8 

7 

57-4 

7 

48 -2 

7 

41-6 

8 

55-8 

8 

62-4 

8 

62-7 

8 

65-3 

8 

57-1 

8 

47-9 

8 

41-5 

9 

55-8 

9 

62-7 

9 

62-9 

9 

64-0 

9 

57-4 

9 

47-0 

9 

41-6 

10 

56-1 

10 

63-4 

10 

63-5 

10 

63-4 

10 

56 -7 

10 

46-8 

10 

41-3 

11 

56-5 

11 

62-7 

11 

63-7 

11 

63-4 

11 

56-8 

11 

48-8 

11 

41-1 

12 

57-2 

12 

62-3 

12 

63-8 

12 

63-4 

12 

S6-6 

12 

46-3 

12 

41-1 

13 

57-3 

13 

62-6 

13 

61-3 

13 

63-5 

13 

56-2 

13 

46-1 

13 

41-7 

14 

57-5 

14 

62-6 

14 

65-0 

14 

63-6 

14 

55-7 

14 

45-9 

14 

41-2 

15 

57-8 

15 

62-6 

15 

64-8 

15 

63-6 

15 

55-3 

15 

45-7 

15 

42-3 

16 

58-0 

16 

62-5 

16 

64-3 

16 

63-6 

16 

54-6 

16 

45-5 

16 

42-8- 

17 

58-3 

17 

62-7 

17 

64-1 

17 

63-7 

17 

5G'8 

17 

45-3 

17 

'12-1 

18 

59-1 

18 

64.-0 

18 

63-6 

18 

63-6 

18 

53-1 

18 

44-8 

18 

41-3 

19 

59-7 

19 

64-0 

19 

64-1 

19 

64-0 

19 

52-7 

19 

44-8. 

19 

41-0 

20 

59-8 

20 

64-5 

20 

64-2 

20 

64-1 

20 

52-3 

20 

43-2 

20 

41-5. 

21 

59-9 

21 

65-2 

21 

64-3 

21 

64-2 

21 

62-0 

21 

44-0 

21 

41  "4 

22 

60-4 

22 

65-6 

23 

64-4 

22 

63-0 

22 

51-7 

22 

43-5 

22 

41-4 

23 

61-7 

23 

67-6 

23 

C4-0 

23 

62-0 

23 

51-3 

23 

43-1 

23 

41-7 

24 

61-8 

24 

68-7 

24 

63-3 

24 

61-2 

21 

51-9 

24 

42-8 

24 

42-3 

25 

63-1 

25 

69-6 

25 

63-2 

25 

60-0 

25 

50-5 

25 

43-5 

25 

43-S 

26 

63-4 

26 

69-2 

2G 

63-3 

26 

59-2 

20 

50-2 

26 

42-3 

26 

42-6 

27 

63-5 

27 

68.5 

27 

63-0 

27 

58-9 

27 

50-0 

27 

41-7 

27 

42-4 

28 

63 '5 

28 

67-S 

28 

63-1 

28 

59-3 

28 

48-9 

28 

41-6 

28 

42-1 

29 

63-0 

29 

67-6 

29 

61 -3 

29 

59-5 

29 

41) -5 

29 

41-6 

29 

42-0 

30 

62-9 

30 

67-5 

80 

65-7 

30 

59-0 

30 

49-3 

30 

41-5 

30 

41-8 

31 

67-2 

31 

61-3 

31 

49-0 

31 

42-0 

From  this  Table  we  learn  that  the  temperature  of  the  Thames 
water  attained  to  60°  on  June  22,  and  to  62°  and  63°  by  June  27 ;  it 
remained  nearly  stationary  at  this  temperature  till  after  the  middle 
of  July,  and  then  increased  till  it  attained  the  highest  in  the  year, 
viz.  70°  nearly,  on  the  25th  and  26th  of  July  ;  after  this  time  it 
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decreased  to  62°  by  the  8th  and  9th  of  August,  and  varied  but  little 
till  towards  the  end  of  the  month,  when  a  smgular  increase  took 
Blace  and  a  second  maximum,  viz.,  66°,  occurred  at  the  begmning  of 
September;  it  then  declined  gradually,  but  with  some  fluctuations,  to 
60°  by  the  25th  of  September,  then  to  50°  by  October  27,  and  to  42 
by  2s^ovember  26.  After  this  time  to  the  end  of  the  year  there  was 
scarcely  any  variation  of  temperature. 

The  daily  range  of  temperature  of  the  Thames  water  is^about  2°; 
by  decreasing  the  numbers  in  the  preceding  Table  by  1°,  we  shall 
have  the  lowest  night  temperature  of  the  Thames  water ;  and  by  com- 
paring these  numbers  with  the  lowest  night  temperatures  atLewisham 
in  Table  XVI.,  the  difference  is  determined  between  the  temperature 
of  the  water  at  night  and  the  air  in  its  vicinity  just  beyond  its  in- 
fluence.   The  results  of  this  calculation  are  shown  in  the  next  Table. 


Table  XX.— Showing  the  Excess  of  the  Night  Temperature  of  the 
Water  of  the  Thames  above  the  Minimum  Temperature  of  the  Air. 


Dav 
of 
Month. 

July. 

August. 

September. 

October. 

November. 

December. 

o 

O 

0 

o 

O 

o 

1 

+  10-4 

+  8-2 

+  19-6 

+  17  •  8 

+    1  '8 

2 

+  11'6 

+  16-6 

+  17'9 

+  18*5 

+   7  4 

+  6*1 

3 

+  7-9 

+  10-2 

+  22*0 

4-  12'  1 

+  9*2 

+  6*2 

4 

+  6-6 

+  15- 1 

+  19-0 

+  18-6 

+  12-6 

-  1-3 

5 

+  12  •  4 

+  1 1  '0 

+  I9'4 

+  7-3 

+  7*9 

—  0-9 

6 

+  11-4 

+  10-5 

+  20-2 

+  4-7 

+  11-5 

+  6-4 

7 

+  16-8 

+  7-0 

+  19-7 

+  9-7 

+  16-2 

+  5-8 

8 

+  9-5 

+  12-5 

+  16-0 

+  8-6 

+  11-7 

+  12-0 

9 

+  13-9 

+  10-5 

+  14-2 

+  4-3 

+  11-6 

+  5-3 

10 

+  12-5 

+  7-5 

+  21  -9 

+  7-9 

+  18-3 

+  10-3 

11 

+  11*2 

+  10-2 

+  22-3 

+  3-7 

+  12-5 

+  15-6 

12 

+  10-9 

+  5-5 

+  24-5 

+  19-1 

+  9-8 

+  12-5 

13 

+  12-9 

+  11-8 

+  9-7 

+  22-5 

+  16-2 

+  6-0 

14 

+  11-6 

+  7-3 

+  S-6 

+  17-1 

+  9-9 

-  5-4 

15 

+  7-3 

+  12-6 

+  9-3 

+  5-8 

+  12-8 

-  3-2 

16 

+  10-5 

+  15-3 

+  3-5 

+  10-1 

+  7-5 

+  3-8 

17 

+  7-5 

+  18-1 

+  9-7 

+  19-7 

+  10-5 

+  10-1 

18 

-I-  9-9 

+  19-4 

+  12'0 

+  8-3 

+  5-5 

+  7-5 

19 

+  12-1 

+  14-9 

+  4-5 

+  15-0 

+  9-3 

+  8-2 

20 

+  11-5 

+  17-2 

+  13- 1 

+  10-7 

+  7-5 

+  6-4 

21 

+  13-8 

+  9-4 

+  17-2 

+  7-7 

+  7*6 

+  12-4 

22 

+  12-7 

+  13-4 

+  21  -4 

+  3-4 

+  ]0*3 

-  0-6 

23 

+  15-6 

+  16-0 

+  12-3 

+  13-3 

+  11  7 

+  3-7 

24 

+  13-4 

+  8-3 

+  6-2 

+  14-9 

+  14-3 

+  6-3 

25 

+  9-7 

+  11-2 

+  16-2 

+  9-9 

+  10-1 

+  1-3 

26 

+  10-0 

+  18-3 

+  18-6 

+  14-5 

+  11-0 

+  4-3 

27 

+  11-6 

+  9-0 

+  17-9 

+  19-3 

+  14-2 

+  7-4 

28 

+  l'l-3 

+  1-6 

+  16-9 

+  13-5 

+  14-0 

+  10-6 

29 

+  23-2 

+  12-2 

+  21-3 

+  14-0 

+  1-6 

+  13-5 

30 

+  10-2 

+  13-2 

+  18-8 

+  9-2 

+  6-7 

+  7-6 

31 

+  8-2 

+  9-8 

+  2-0 

+  6-0 

It  will  be  observed  that  the  numbers  in  this  Table  are  frequently 
very  large,  so  large  indeed  that  we  may  infer  the  Avater  to  have  been 
simmering  and  giving  off  volumes  of  vapour,  thus,  furnishing  an 
explanation  of  the  fact  of  less  daily  range  of  temperature  in  London 
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and  the  frequent  prevalence  of  fog  and  mist,  which,  in  connexion 
with  the  marshes,  are  very  suflSciently  accounted  for  over  the  city 
and  its  environs. 

It  appears  that  the  most  continuously  large  excesses  took  place 
between  August  15  and  September  12,  when  during  this  period  of 
28  consecutive  nights,  the  average  excess  was  16-3° ;  and  again,  within 
the  period  beginning  September  20  and  ending  October  4,  the  mean  * 
excess  was  16-5°. 

Within  these  periods  the  whole  area  of  the  Thames  must 
have  been  giving  off  incessant  and  vast  volumes  of  vapour,  which, 
unsustained  by  air,  because  of  the  great  difference  of  temperature, 
hovered  over  the  city,  thickening  the  atmosphere  and  exercising  an 
influence  most  inimical  to  the  health  of  the  Metropolis. 

Humidity  of  the  Air. 

The  following  Tables  give  the  results  of  the  dry  and  wet-bulb 
thermometers ;  the  observations  with  these  instruments  were  ex- 
clusively made  during  the  day.  Table  XXI.  contains  the  weekly 
means  of  the  temperatures  of  evaporation  at  the  several  stations;  ' 
Table  XXII.  those  of  the  dew  point ;  and  Table  XXIII.  contains  the 
tension  of  vapour.  These  several  results  were  calculated  from  my 
hygrometrical  Tables. 
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The  iower  line  of  each  of  those  '1  ables  gives  the  mean  value  in  each 
:  week  for  the  Metropolitan  districts,  anil  by  comparing  them  with  the 
numbers  in  the  bodies  of  the  Tables  the  differences  will  be  found  to 
;  be  small  and  to  follow  no  order,  thus  showing  that  the  water  mixed 
with  the  air  during  the  hours  of  the  day  has  been  equally  diffused 
throughout  every  district.    The  next  Table  contains  the  mean  monthly 
temperatures  of  evaporation  and  dew  point  in  1854,  compared  with 
i  their  mean  values. 


TABLE  XXIV. — Showing  the  Monthly  Difference  of  the  Temperatukes  of 
Evaporation,  Dew  Point,  and  Elastic  Force  of  Vapour  in  the  Year  1854. 


Temperatiire  of 
Evaporation. 

Temperature  of 

Tension  of  Vapour. 

Dew  Point. 

Months. 

Average 

In  the 
year 
1854. 

Excess 
in  1854. 

Average 

In  the 
year 
1854. 

Excess 
in  1854. 

Average 

■In  the 
year 
18.54. 

Excess  in 
the  year 
1854. 

0 

0 

0 

o 

o 

o 

in. 

in. 

ill. 

January  - 

37-3 

38-0 

+  0-7 

35-2 

36-1 

+0-9 

0-224 

0-234 

+0-010 

February  - 

37-3 

37-5 

+0-2 

34-8 

33-6 

-1-2 

0-223 

0-218 

-0-005 

March 

41-1 

40-9 

-0-2 

35-7 

37-4 

+1-7 

0-229 

0-236 
0-274 

+0-007 

April 

43-6 

45-0 

+1-4 

40-3 

41-1 

+  0-8 

0-268 

+0-006  ' 

May 

49-6 

48-6 

-1-0 

46-1 

45'9 

-0-2 

0-329 

0-327 

-0-002 

June 

54-3 

52-7 

-1-6 

51-2 

50-0 

-1-2 

0-389 

0-371 

-0-018 

July 

57-4 

56-2 

-1-2 

54-3 

53-6 

-0-7 

0-438 

0-413 

-0-025 

August 

57-4 

56-5 

-0-9 

54-5 

53-3 

-1-2 

0-437 

0-416 

-0-021 

September 

53-9 

53-9 

0-0 

51-3 

50-4 

-0-9 

0-.392 

0-375 

-0-017 

October  - 
November  - 

47-7 

47-1 

-0-6 

45-4 

44-5 

-0-9 

0-321 

0-309 

-0-012 

42-7 

39-4 

-3-3 

40-7 

37-9 

-2-8 

0-273 

0-245 

-0-028 

December  - 

39-0 

39-6 

+  0-6 

36-9 

37-0 

+0-1 

0-240 

0-240 

0-000 

The  prevalence  of  —  signs  in  the  4th  and  last  columns,  in  dl 
S  except  the  winter  months,  show  that  there  was  less  water  in  the  aur 
than  usual,  particularly  in  the  month  of  November. 


'     The  following  Table  contains  the  weekly  value  of  the  relative 
humidity;   the ''state   of  complete   saturation  being  represented 
IbylOO:— 
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It  would  seem  therefore  that  the  distribution  of  humidity  has  been 
very  irregular,  and  few  general  results  can  be  drawn  from  the  fore- 
going numbers.  Its  distribution  is  generally  under  the  influence  of 
local  circumstances,  and  has  been  in  great  measure  influenced  by 
the  proximity  of  the  River  Thames.  The  most  humid  station,  as 
might  be  expected,  is  the  Dreadnought  Hospital  Ship,  but  the  least 
humid  is  scarcely  to  be  determined.  Those  of  Highgate  and  Enfield 
might  have  been  so  considered  had  they  not  in  some  few  weeks  ex- 
ceeded in  humidity  the  mean  of  all  others.  The  following  Table 
contains  the  mean  monthly  humidity  compared  with  the  humidity  of 
the  year  1854 : — 

TABLE  XXVI. — Showing  the  Monthly  Difference  of  the  HumDiTT 
of  the  Air  from  the  Average,  for  the  Year  1854. 


Humidity  of  the  Air 
(Complete  Saturation  =  1000.) 

Excess  in 
the  Year  1854 

Months. 

Average. 

Mean  in 
the  Year  1854. 

above  the 
Average. 

January  - 

885 

917 

+  32 

February  - 

872 

843 

-29 

March 

825 

795 

—  30 

April 

802 

775 

-27 

May 

780 

850 

+  70 

June 

758 

825 

+67 

July        -  - 

788 

783 

—  5 

August 

810 

771 

-39 

September 

827 

770 

-57 

October  - 

862 

846 

-16 

November 

885 

916 

+  31 

December 

889 

872 

-17 

From  the  numbers  in  tlie  last  column,  it  seems  that  January,  May, 
June,  and  November,  were  more  humid  than  the  average,  and  that 
the  remaining  months  were  less  so  than  usual. 

The  following  Table  contains  the  weight  of  vapour  in  a  cubic  foot 
of  air  in  every  week,  and  the  next  Table  the  monthly  values. 
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TABLE  XXVIII. — Showing  the  Monthly  Diffkrence  from  the 
Average  of  the  Weight  of  Vapour  in  a  Cubic  Foot  of  Air. 


Weight  of  Vapour  in  a  Cubic 
Foot  of  Air. 

Months. 

Mean. 

In  the  Year 
1854. 

Excess  in  1854. 

grs. 

grs. 

grs. 

January  - 

2-6 

2-7 

+  0-1 

2-6 

2-6 

00 

February  - 

March 

2-7 

2-8 

+  0-1 

April 

3-1 

3-1 

0-0 

iway 

3-7 

3-7 

0-0 

June        ~  " 
J  uly 

4-3 

4-2 

-  0-1 

4-9 

4-6 

—  0-3 

August 

4-9 

4-7 

—  0-2 

September 

4-4 

4-3 

—  0-1 

October  - 

3-7 

3-6 

—  0-1 

November 

31 

2-9 

-  0-2 

December 

2-8 

2-8 

0-0 

!  From  this  Table  it  seems  that  from  June  to  November  there  was 
I  .jL-th  less  water  in  the  air  than  the  average  for  these  months. 

The  next  Table  shows  the  mean  monthly  weight  of  a  cubic  foot 
of  au:  under  the  mean  temperature,  humidity,  and  pressure. 


I 


TABLE  XXrX.  Showing  the  Monthly  Difference  from  the  Average 

of  the  Weight  of  a  Cubic  Foot  . of  Air  in  the  Year  1854. 


1 

i 

Mean  Weight  of  a  Cubic 
Foot  of;  Air; 

Excess  in  1854 

Months. 

Tn  the  Year 

above  the  Mt-an. 

Average. 

1854. 

grs. 

grs. 

grs. 

January  - 

549 

546 

  Q 

February  - 

549 

554 

-4-  5 

March 

547 

551 

_L  4. 

+  2 

April 

oW 

May 

533 

534 

+  1 

June 

526 

529 

-r  o 

o  uiy 

524 

525 

August 

oZo 

September 

+  2 

530 

532 

October  - 

535 

536 

+  1 

November 

542 

547 

+  5 

December 

550 

546 

—  4 

From  this  Table  it  seems  that  the  atmosphere  has  been  more  than 
usually  dense  in  every  month  excepting  January  and  December. 

Direction  of  the  Wind.  : 

The  direction  of  the  wind  has  been  observed  either  by  the  motion 
of  the  clouds  or  by  means  of  a  vane.  At  some  stations  I  was 
oUiged  to  dispense  with  observations  from  the  unfavourable  posi- 
tion of  the  Observer  for  recording  them  with  accuracy.  At  the 
Royal  Observatory,  Greenwich,  the  direction  of  the  wind  is  recorded 
continually  by  means  of  Osier's  andWhewell's  self-registerhig  anemo- 
meters, and  the  results  are  published  weekly  in  the  Keport  of  the 
Kegistrar-General.  The  following  Tables  give  the  mean  direction 
ot  the  wind,  as  observed  at  the  several  stations  during  the  periods  of 
their  continuance : — 
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These  results  show  that  the  direction  of  the  wind,  as  determined 
at  the  several  stations,  are  in  close  accordance  with  each  other. 

From  them  we  see  that  the  direction  of  the  wind  from  July  1 
to  September  11  was  alternately  S.W.  and  N.E. ;  and  out  of  the 
73  days  Avithin  this  interval,  the  direction  is  S.W.  on  37  days,  and 
N.E.  or  N.N.E.  on  36  days.  Its  force,  however,  was  much  smaller 
Avhen  from  the  N.E.  than  from  the  S.W;  but  of  this  I  shall  treat 
presently.  From  September  12  to  26  the  general  direction  was 
W.S.W. ;  for  5  days  it  was  mostly  S.E. ;  for  4  days  W.S.W.;  then 
light  and  variable  from  October  7  to  October  10,  both  days  inclusive  ; 
and  from  October  1 1  it  was  W.,  and  remained  a  compound  of  west 
till  the  end  of  the  year. 

The  following  Table  shows  the  number  of  times  out  of  100  in 
which  the  wind  blew  at  the  several  stations  from  each  of  the  eight 
points  of  the  compass  till  the  end  of  October.  The  winds  from  inter- 
mediate points  were  equally  divided  between  the  two  adjacent 
points : — 

TABLE  XXXI. — Showing  the  Frequency  of  the  Several  Winds. 


Name  of  Station. 

K 

N.E. 

E. 

S.E, 

S. 

S.W. 

W. 

N.W. 

Sydenham      .       .  - 

11 

5 

18 

9 

47 

10 

Lewisham      -       -  - 

8 

15 

4 

10 

8 

33 

10 

12 

Royal  Observatory  - 

9 

15 

4 

9 

7 

34 

9 

13 

Bexley  Heath - 

5 

13 

15 

4 

10 

23 

25 

5 

Brixton  Road  - 

5 

15 

3 

4 

8 

33 

3 

28 

Camberwell    -      -  - 

8 

6 

9 

6 

2 

20 

26 

23 

Battersea  -     -      -  - 

6 

4 

4 

6 

18 

20 

42 

Millbank  Prison 

2 

5 

•  • 

7 

7 

38 

18 

33 

Brompton  ... 

6 

2 

2 

4 

2 

16 

12 

42 

Board  of  Health 

12 

9 

7 

5 

2 

38 

10 

14 

St.  Thomas's  Hospital 

6 

8 

13 

6 

4 

20 

16 

27 

Poplar   -      -      .  _ 

4 

13 

13 

1 

1 

25 

22 

21 

Chiswell  Street 

14 

11 

3 

10 

5 

29 

6 

22 

St.  Mary's  Hospital  - 

3 

9 

11 

13 

3 

22 

12 

27 

Bethnal  Green  - 

9 

6 

4 

4 

2 

28 

23 

24 

St.  Pancras     -      -  - 

13 

11 

6 

30 

9 

31 

Highgate .     -       -  - 

12 

6 

1 

4 

32 

10 

27 

8 

Means     -       -  . 

8 

9 

7 

7 

7 

25 

17 

26 

^  We  learn  from  these  numbers  that,  in  the  period  from  August  25 
till  October  31,  the  Avind  blew  nearly  three  times  more  frequently 
from  between  S.W.  and  N.W.  than  from  the  other  points  of  the 
compass,  which  were  about  equal  in  amount. 
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On  comparing  the  numbers  in  the  Table,  with  those  in  the  lower 
line,  denoting  the  frequency  of  each  wind  for  the  whole  district, 
it  will  be  seen  that  soutlierly  winds  were  in  excess  at  Highgate, 
and  north-westerly  in  defect.  I  have  but  little  doubt  of  the  accu- 
racy of  these  observations,  having  confidence  in  the  Observer  and 
in  the  geographical  position  of  the  station  to  afford  truthful  results. 
Some  insight  is,  therefore,  afforded  into  the  inclined  currents  on  the 
opposite  sides  of  the  Metropolis. 

At  Bexley  Heath  there  is  a  slight  deficiency  of  N.W.  It  is  like 
Highgate,  an  elevated  and  open  district,  and  the  directions  are  well 
determined.  At  Battersea  and  Brompton  there  is  an  excess  of  the 
N.W.  but  both  stations  are  low,  and  it  is  likely  that  the  numbers  may 
have  been  over  estimated. 

Force  of  the  Wind. 

It  is  difficult  to  obtain  accurate  results  of  this  element  without 
adequate  instrumental  means,  which,  unfortunately,  are  very  limited 
The  only  small  available  instrument  for  this  purpose  with  which  I 
am  acquainted  is  Lind's  anemometer,  but  experience  with  this  instru- 
ment has  led  me  to  place  less  value  in  its  indications  than  in  those  in 
which  the  force  of  the  wind  is  estimated. 

From  the  observations  taken  at  the  Koyal  Observatory,  Greenwich, 
it  is  found  that  the  square  of  the  numbers  in  a  scale  of  nine  degrees  of 
estimated  wind  force  corresponds  to  the  pounds  pressure  on  a  square 
foot  of  surface.  The  nine  degrees  of  wind  force,  thus  estimated, 
are  as  follows: — 

A  gentle  breeze         -  -  -  -  -  0'3 

A  light  breeze,  the  air  being  in  sensible  motion  -  O-o 

A  brisk  or  moderate  breeze  -  -  t  -0-7 

A  strong  breeze         -      .  -  -  "  -  1  0 

A;harcl  wind             -  -  -  ...    -  2-0 

i  :  Aimoderate  gale        -  -  -  -  -  3'0 

A  stroiijg  gale            -  -  -  '  '  ^ 

A  heavy  gale  -       ■  -  -  .  ,  . 

A' great  storm  -  - 

The  stren-rth  or  force  of  the  wind  is  thus  estimated  and  con- 
verted into  "numbers.  The  following  Table  shows  the  weekly 
results : — 
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6-  0 
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Wc  learn  from  this  Table  that  the  differences  between  the  esti- 
mated forces  of  the  wind  at  the  extreme  south  and  north  stations  are 
small,  but  that  at  the  intermediate  and  low  stations  the  estimated 
force  has  at  all  times  been  much  less.  It  is  not,  however,  to  be 
expected  that  these  results  are  strictly  accurate,  from  irregularities 
•due  to  local  causes  and  the  unavoidable  errors  of  observation. 
In  order  to  lessen  their  influence,  the  results  from  Sydenham, 
Lewisham,  Bexley,  St.  Pancras,  and  Highgate  have  been  com- 
bined in  one  group,  and  the  results  from  the  remaining  stations 
in  another  group.  The  former  would  show  the  mean  force  of 
the  wind  at  the  outlying  stations,  and  the  latter  at  the  central 
stations.  These  numbers  were  then  converted  into  pounds  pressure 
on  a  square  foot  of  surface  by  the  following  Table : — 

0'25  by  estimation,  corresponds  to  1  oz.  pressure  on  a  square  foot. 
0-50  „  „  4  oz.  „ 

0-  75  „  „  9  ozs.  „ 

1-  00  „  „  lib. 

1-  5  „  „  21  lbs.  „ 

2-  0  „  »  4  lbs.  „ 
In  this  way  the  next  Table  was  formed. 

TABLE  XXXIII. — SnowaNU  the  Mean  Fokce  of  the  Wijsd  by  Esti- 
mation, and  in  lbs.  Pressure  on  a  Square  Foot  of  Surface,  at  the 
Boundary  and  Central  Stations. 


1854. 
Period. 


July  I  to  July  6  - 
July  7  to  July  11 
July  12  to  July  22 
July  23  to  July  29 
July  30  to  August  2  - 
August  3  to  August  8  - 
August  9  to  August  24 
August  25  to  Sept.  11  - 
Sept.  12  to  Sept.  26 
Sept.  27  to  October  2  - 
October  3  to  October  6 
October  7  to  October  10 
October  11  to  Nov.  12  - 
Nov.  13  to  Nov.  16 
Nov.  17  to  Nov.  20 
Nov.  21  to  Nov.  23 
Nov.  24  to  Nov.  26 
Nov.  27  to  Dec.  31 


Mean  Force  of  the  Wind 


Estimated 


Northern 

and 
Southern 
Stations. 


0-  8 

1-  2 

0-  5 

1-  2 

0-  8 

1-  1 

0-  6 

1-  .5 
1-0 
0-7 
0-9 


Central 
Stations. 


0-5 
0'3 
0-5 
0-4 
0-4 
0-5 
0-6 


In  pounds  pressure  on  a 
square  foot  of  surface. 


Northern 

and 
Southern 
Stations. 


lbs.  oz. 
2  4 

0  8 

1  8 


3 
4 
7 
6 


0  10 

1  7 

0  4 

1  7 

0  10 

1  3 
0  6 


0  8 
0  13 


Central 
Stations. 


lbs.  oz. 


4 

H 
4 

H 
H 

4 

6 
4 


0  u 

0  6 


General 
Direction 
of  the 
Wind. 


S.W. 
N.N.E. 
W.S.W 

N.E. 

S.W. 
N.N.E. 

S.W. 

N.E. 
W.S-W. 
E.S.E. 

S.W. 
E.N.E. 

S.W. 

S.E. 

N.E. 

S.W. 
N. 
W.S.AV. 


From  these  results  it  would  appear  that  the  force  of  the  wind  has 
been  very  much  less  at  the  stations  of  low  elevation  than  over  the 
hio-h  and  outlying  stations.  The  ratio  of  estimated  force  is  as  2^  to  1. 
The  difference  of  force  is,  however,  more  clearly  shown  in  the  num- 
bers in  the  third  and  fourth  columns,  showing  the  simultaneous  pressure 
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on  a  square  foot  of  surface  at  the  two  groups  of  stations.  From 
these  it  appears  that  during  the  windy  period  following  the  almost 
calm  weather  ending  September  11,  whilst  the  average  pressure 
at  the  boundary  stations  was  1  lb.  7  ozs.,  it  was  only  ^  lb.  on  the  same 
surface  at  those  situated  in  the  heart  of  London ;  and  similar  dilFer- 
ences  of  pressure  are  shown  in  the  other  numbers  of  this  Table. 
The  small  pressure  thus  found  to  exist  at  the  central  stations  implies 
that  for  the  greater  number  of  hours  in  the  night  the  air  must  have 
been  in  an  absolutely  calm  state,  and  that  in  the  periods  from  August 
25  to  September  1 1 ,  September  27  to  October  2,  and  from  October  7 
to  November  12,  there  was  an  upper  but  no  under  current  of  air. 

It  is  now  necessary  to  compare  the  velocity  of  the  air  in  its  daily 
motion  during  the  period  under  investigation  with  the  average  velo- 
city for  the  same  period  of  the  year,  as  determined  from  a  series  of 
observations. 

Velocity  of  the  Air. 
The  horizontal  movement  of  the  air  was  determined  daily  by 
the  use  of  Whewell's  anemometer,  at  the  Eoyal  Observatory  Green- 
wich. It  has  been  in  use  since  the  year  1845,  from  which  time 
the  daily  movement  of  the  air  has  been  ascertained.  The  following 
Table  shows  the  average  movement  of  the  air,  as  found  from  the 
observations  of  the  years  from  1845  to  1853  inclusive. 


TABLE  XXXIV. — Shoaving  the  Average  Daily  Horizontal 
Movement  of  the  Air. 


of 

Month. 

July. 

August, 

September. 

Octol)er. 

November. 

December. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

1 

168 

67 

109 

105 

108 

141 

2 

121 

85 

102 

98 

111 

144 

3 

134 

86 

81 

110 

98 

116 

4 

71 

102 

79 

143 

117 

159 

5 

98 

96 

82 

122 

159 

156 

6 

115 

107 

71 

128 

142 

167 

7 

110 

106 

66 

158 

171 

147 

8 

107 

116 

77 

134 

116 

138 

9 

125 

135 

86 

151 

103 

138 

10 

104 

101 

86 

124 

107 

158 

11 

76 

141 

67 

92 

128 

127 

12 

77 

83 

100 

103 

94 

109 

13 

78 

103 

77 

101 

83 

no 

14 

109 

92 

52 

108 

86 

161 

15 

87 

108 

86 

90 

106 

183 

16 

98 

93 

104 

67 

152 

183 

17 

98 

97 

93 

134 

167 

136 

18 

120 

128 

95 

143 

146 

133 

19 

121 

140 

93 

117 

152 

146 

20 

118 

132 

97 

124 

169 

133 

21 

127 

117 

119 

146 

112 

109 

22 

106 

74 

94 

150 

157 

107 

23 

94 

84 

80 

146 

145 

71 

24 

83 

86 

66 

126 

137 

71 

25 

121 

123 

97 

103 

163 

106 

26 

111 

161 

122 

89 

117 

171 

27 

114 

131 

115 

118 

102 

101 

28 

81 

98 

91 

96 

131 

82 

29 
30 
31 

89 

89 

121 

84 

128 

108 

93 
110 

84 
81 

123 

99 
88 

137 

106 
95 

Means  - 

105 

105 

91 

116 

128 

129 
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TABLE  XXXV. — Showing  the  Horizontal  Movement  of  the  Am. 


Horizontal  Movement  of  the  Air  in  Miles. 

Days  of  the  - 

- 

Month. 

N. 

N.E. 

E. 

S.E. 

s. 

1 

s.w. 

W. 

N.W. 

The  wliole  or 
part  of  the 

day  calm. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

July  1 

15 

calm. 

2 

•  • 

40 

calm. 

3 

95 

calm. 

4 

42 

43 

5 

•  • 

72 

73 

— 

6 

45 

7 

liffht. 

calm. 

8 

calm. 

9 

•  • 

calm. 

10 

45 

11 

30 

30 

calm. 

12 

*  * 

35 

35 

13 

*  * 

\ '. 

80 

calm. 

14 

•  • 

135 

.  • 

. . 

15 

• 

45 

45 

calm. 

16 

[  * 

,  , 

90 

17 

30 

30 

calm. 

18 

•  • 

53 

52 

19 

70 

70 

•  • 

20 

95 

•• 

21 

•  • 

•  • 

35 

■  • 

calm. 

65 

calm. 

23 

•• 

calm. 

24 

80 

•• 

25 

•• 

41 

41 

— 

26 

25 

•  * 

calm. 

27 

28 

•  • 

85 

29 

25 

25 

calm. 

30 

1  on 

•  • 

31 

115 

•  • 

227 

80 

Daily  averajge, 

tarns 

30 

416 

146 

25 

885 

373 

69  miles. 

August  1 

n 

1 

1 

t     *  ' 

1 

60 

55 

, . 

55 

— 
— ■ 

80 

calm. 

3 

*  * 

4 

83 

*  • 

■  • 

•  • 

5 

50 

•  • 

•  * 

fin 

calm.  ; 

6 

37 

■  • 

•  • 

calm.  j 

7 

8 

10 

25 

25 
40 

calm, 
calm. 

9 

*  * 

75 

calm. 

10 

11 

130 

i  12 
1  13 
1  14 

•  • 

'  • 

1 8 

'i7 

1 7 

57 
90 

•  • 

calm, 
calm. 

50 

! 

60 

calm. 

lb 

30 

calm. 

17 
18 
19 
20 

30 

30 

calm. 

28 

125 
29 

29 

1  ^21 
22 

•  • 

• 

•  * 

115 
70 

70 

190 

23 

•  • 

102 

103 

« • 

24 

•  • 

*  ■ 

63 


Table  XXXV.  Sliowing  the  Horizontal  Movement  of  the  Air — cont. 


Horizontal  Movement  of  the  Air  in  Miles. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Days  of  the 

The  whole  or 

Month. 

N. 

N.E. 

E. 

S.E. 

S. 

s.w. 

W. 

N.W. 

part  of  the 

day  calm. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

August  25 

20 

20 

calm. 

26 

20 

20 

20 

calm. 

27 

25 

calm. 

•  * 

calm. 

29 

10 

■  •  • 

•  • 

calm. 

30 

50 

•  ■ 

calm. 

31 

17 

•  • 

18 

•  • 

calm. 

Sums 

295 

122 

■ 

18 

102 

1316 

252 

320 

Uaiiy  average, 
78  miles. 

September  1 

40 

.  • 

.  • 

calm. 

2 

•  • 

99 

3 

22 

23 

calm. 

4 

60 

calm. 

5 

35 

calm. 

6 

8 

calm. 

7 

10 

calm. 

8 

25 

calm. 

5 

calm. 

9 

10 

. . 

calm. 

11 

15 

calm. 

12 

70 

. 

— 

13 

150 

— 

14 

65 

— 

15 

155 

— 

16 

80 

— 

17 

170 

— 

18 

235 

— 

19 

180 

— 

20 

60 

— 

21 

73 

72 

22 

40 

40 

40 

— 

23 

47 

48 

24 

150 

25 

17 

18 

calm. 

26 

calm. 

27 

calm. 

28 

calm. 

29 

calm. 

30 

calm. 

Sums 

100 

180 

40 

133 

1252 

425 

178 

Average  per 

day,  77  miles 

50 

1§Q 


60 
40 


62 


45 
175 
165 

50 


46 

63 


calm, 
calm. 


calm. 


4(1 
47 


47 


Tablk  XXXV. — Showing  the  Horizontal  Movement  of  the  Air — cont. 


Horizontal  Movement  of  the  Air  in  Miles. 

JJays  01  the 



xjic  wuoie  Or 

Month. 

N. 

iii. 

S.E. 



S. 

S.W. 

W. 

N.W. 

part  of  the 
day  calm. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

October  1 2 

45 

•  • 

13 

•  • 

•  • 

•  • 

calm 

14 

•  • 

•  • 

calm. 

15 

•  • 

calm. 

16 

15 

•  • 

Calm. 

17 

150 

•  • 

. . 

. . 

18 

160 

19 

78 

77 

20 

•  • 

55 

55 

21 

77 

78 

22 

•  * 

53 

52 

23 

•  • 

55 

55 

24 

20 

20 

calm. 

25 

90 

calm. 

26 

•  • 

10 

•  • 

calm. 

27 

•  * 

•  • 

30 

30 

calm. 

28 

55 

. . 

. . 

.  • 

•  • 

calm. 

29 

16 

17 

17 

calm. 

oU 

*  • 

70 

31 

•• 

25 

25 

calm. 

122 

100 

166 

47 

yo4 

14^ 

Average  per 

t\ci\r   ft 9  Tnilpd 
UdV )  iiiiica* 

November  1 

7 

8 

2 

52 

53 

•  • 

3 

•  • 

•  • 

38 

38 

39 

A 

140 

calm. 

5 

•  • 

•  • 

•  • 

25 

25 

25 

— 

6 

30 

•  • 

30 

•  • 

— 

7 

OA 

9U 

•  • 

8 
o 

* 

125 

•  ■ 

•  • 

•  • 

•  • 

•  ■ 

— 

10 
i  1 

•  • 

145 
27 

•  • 

27 

— ■ 
— 
— 

12 

•  • 

. . 

»  • 

•• 

13 
14 

•  * 

•  • 

"  * 

75 
95 

75 

•  • 

31 

•  • 

*  • 

•  • 

— 
calm. 

15 

•  • 

32 

•  • 

•  • 

1  b 

•  • 

15 

•  • 

— 
— 

17 

63 

— 

1  Q 

lo 

165 

•  • 

— 

19 

135 

•  • 



20 

65 

21 
22 

•  • 

•  * 

150 



.  . 

30 

30 

*  • 



23 

18 

■  • 

18 

24 

100 

25 

115 

•  • 

— 

26 

10 

•  • 

•  • 

97 

•  ■ 

85 

28 

•  • 

•  • 

255 

29 

•  • 

•  • 

135 

30 

155 

•  • 

•  • 

1457 

123 

134 

Average  per 

Sums 

420 

446 

•  • 

269 

135 

day,  86  miles 

65 


^^6 


TABLE  XXXV. — Showing  the  Horizontal  Movement  of  the  Air — cont. 


Days  of  the 

Horizontal  Movement  of  the  Air  in  Miles. 

The  whole  or 

Month. 

N. 

N.E. 

E. 

S.E. 

S. 

S.W. 

W. 

N.W. 

part  of  the 

day  calm. 

— 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

December  1 

,  , 

185 

— 

2 

80 

80 

— 

3 

137 

138 

— 

4 

145 

145 

— 

5 

245 

,  , 

— 

6 

83 

82 

— 

7 

62 

,  , 

63 

— 

8 

165 

,  , 

— 

9 

113 

112 

— 

10 

48 

Ail 

— 

11 

160 

— 

12 

•  • 

75 

75 



13 

•  * 

265 



14 

•  * 

290 

— 

15 

•  • 

•  • 

163 

162 

— 

16 

•  • 

83 

82 



17 

•  • 

78 

77 

— 

18 

122 

*  • 

123 

— 

19 

35 

•  • 

35 

35 

— 

20 

70 

,  , 

70 

21 

105 

105 

•• 

— 

22 

1  o*; 

23 

40 

40 

— 

24 

•  • 

•  • 

230 

25 

110 

110 

26 

113 

112 

27 

80 

28 

22 

23 

29 

52 

53 

30 

42 

43 

3! 

300 

Sums  - 

359 

47 

•  • 

2714 

2301 

339 

Average  per 

day,  186  miles. 

The  directions  of  the  wind  from  day  to  day  are  shown  in  these 
Tables,  as  well  as  the  horizontal  movement  of  the  air  in  miles.  The 
figures  in  the  lower  lines  show  the  number  of  miles  the  air  has 
moved  in  each  direction,  referred  to  eight  points  of  the  Azimuthal 
tircle,  and  the  average  number  of  miles  daily,  independently  of 
threction.  By  comparing  the  latter  with  those  in  the  lower  lines  of 
iable  XXXIV.,  it  will  be  seen  that  in  July,  the  daily  motion  of  the 
air  was  less  than  its  average  by  36  miles;  in  August  by  27;  in 
beptember  by  14 ;  in  October  by  34 ;  in  November  by"  42  In 
December  its  velocity  was  greater  by  67  miles  daily.  In  July  a 
calm  was  noted  on  16  days;  in  August  on  19  days  ;  in  September  on 
Ir.r!'^^'  l""  O^iobe^"  on  13  days  ;  in  November  on  3  days,  and  none 
in  iJecember.  Thus,  out  of  the  123  days,  from  July  1  to  October  31, 
a  calm  was  noted  on  65  days,  or  one  half  of  the  whole  number, 
jne  exceptions  to  this  oppressive  state  were,  on  Jvily  3,  6,  19,  and 
^b;  August  12,  14,  15,  23,  24;  September  12  to  September  24 , 


E 
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October  5,  7,  8,  11,  17,  18,  19,  20,  23,  24,  and  28.  In  July  the 
greatest  pressure  ou  the  surface  of  a  square  foot  was  2  lbs.  in  one 
instance  ;  in  August  of  5  lbs.  on  the  24th  ;  in  September  of  7  lbs.  oa 
the  24th;  and  in  October  of  10  lbs.  on  the  18  th. 

In  each  month  the  sum  of  the  velocities  is  the  greatest  Avith  the 
S.W.  wind;  the  next  in  order,  in  July,  was  N.E.  ;  in  August  N.W. ; 
in  September  and  October  W. ;  in  November  N.N.E. ;  and  in 
December  N.N.W. 

By  resolving  the  sum  of  the  horizontal  movements  of  the  air  for 
each  of  the  compound  directions  of  the  wind  into  two  component 
forces,  by  multiplying  each  force  by  the  cosine  of  the  angle  which 
its  direction  makes  with  the  cardinal,  the  following  results  are 
obtained : — 


1854. 
Months. 

Direction  of  the  Wind. 

N. 

E. 

S. 

W. 

July  - 

376 

448 

871 

1,121 

August 

627 

99 

1,032 

1,457 

September  - 

358 

274 

994 

1,437 

October 

831 

564 

846 

1,187 

November  - 

830 

505 

1,355 

1,248 

December  - 

552 

31 

1,919 

4,460 

From  these  numbers  it  appears  that  in — 


Aug. 

Sept. 

Oct 

Nov. 

Dec. 


the  S.  horizontal  movement  "1 


exceeded  the  N.  by 


495  Miles 


405 
636 
15 
525 
1,367 


.liles;-^ 


and  the  TV.  exceeded  "I 


the  E.  by 


673  Miles. 

1,358  „ 

1,163  „ 

623  „ 

743  „ 

4,129  „ 


By  taking  the  means  of  the  numbers  in  Table  XXXV.  correspond- 
ing to  the  period  during  the  continuance  of  each  wind,  and  also  those  ? 
observed  within  the  same  per  iods,  the  next  Table  is  formed,  showing  rl 
the  relative  horizontal  movement  of  the  air,  as  compared  with  its  ?; 
mean  value. 
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Taule  XXXVI.  Showing  the  Comparison  of  the  Average  with  the  daily 

observed  Horizontal  Movemknt  of  the  Air. 


Daily 

Horizontal 

Movement 

1854. 

General 

of  the  Air. 

— 

reriod  of  Continuance. 

Direction  of 
Wind. 

 -a  

Ubserveu. 

Daily 
DifTercnee 

from 
Average. 

1 

miles. 

miles. 

July 

1  to  d  uly    D        -  - 

b.  w. 

T 1 

/ 1 

AT 

;) 

7  11 

"VT  AT  "C 

N.N. hi. 

Q  C 

oo 

QQ 
  OO 

J' 

1 0  OQ 

12      „  2d 

TUT    O  TTT 

w.s.  w . 

O  O 
OO 

—   1 D 

5' 

24     „  29 

JS.E. 

DO 

Q  A 
—  £54 

5» 

ov  to  Ji.ng.  Z        -  - 

O- W. 

lUl 

1       I  o 

+  12 

Aug. 

d       „               »              -  - 

N.N.  III. 

QA 

OO 

n  OA 

y  „  24 

b.  vV. 

yb 

—  11 

/otobept.  11 

N.Jb. 

31 

—  62 

toept. 

12     „        2t>         -  - 

W.O.  W. 

132 

+  40 

2/            -             -  „ 

Jli.b.xLi. 

35 

—  80 

Zo  to  UCt.  Z         -  - 

Calm. 

0 

—  136 

Oct. 

3     „       6       -  - 

S.W. 

132 

+  7 

7    „  10 

E.N.E. 

115 

-  27 

11  to  Nov.  12 

S.W. 

83 

—  31 

Nov. 

13     „  16 

S.E. 

81 

—  26 

J5 

17  .,20 

N.E. 

122 

-  37 

5J 

21     „     23       -  - 

S.W. 

82 

-  56 

!5 

24     „  26 

N. 

75 

—  64 

55 

27  to  Dec.  31 

W.S.W. 

154 

+  26 

The  sign  —  denotes  below  the  average,  and  +  above  the  average. 

From  the  numbers  in  this  Table  it  will  be  seen  that  the  velocity  of 
the  air  has  been  much  less  than  usual.  From  July  1  to  September  1 1, 
with  the  exception  of  the  four  days  between  July  30  and  August  2, 
it  was  moving  with  a  diminished  rate,  and  at  times  its  velocity  was 
very  small,  particularly  in  the  period  from  August  25  to  Sep- 
tember 11,  when  its  velocity  Avas  one- third  only  of  its  average; 
and  in  that  of  September  27  to  October  2,  when  its  velocity  was 
only  one-fourth  part  of  its  average  for  those  days.  These  periods 
were  the  calmest  within  the  series,  and  it  is  found  in  the  preceding 
section  that,  although  there  was  a  slight  upper  current  at  high  places, 
there  was  none  at  low ;  at  the  latter  there  was  a  dead  calm,  and  the 
air  was  stagnant. 

Electricity.  \ 

\  Till  the  end  of  September  instruments  for  the  observation  of 
atmospheric  electricity  could  not  be  obtained.  At  this  time  delicate 
and  sensitive  electrometers,  made  by  Watkins  and  Hill,  were 
supplied  to  six  stations.  Unfortunately  one  of  them  became 
oeranged,  and  was  not  again  in  order  till  the  end  of  November. 
Ihe  following  Tables  give  the  results  for  every  day. 

E  2 
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TABLE  XXXVII. — Siioaving  the  Electricitv  of  the  Atmosi'uere  at  the 

several  Stations. 


Month 
AKD  :Oay. 


September  1 
2 

3 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Lowisham. 


var. 

var. 

mod. 

mod. 

mod. 

mod. 

mod. 

mod. 

mod. 

moJ. 

mod. 

slight 
0 
0 

mod. 
mod. 
var. 
mod. 
0 

mod. 

var. 

mod. 

slight 

var. 

mod. 

var. 

mod. 

var. 

var. 

str. 


p. 
p. 
p. 
p. 

p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 


Millbank 


Board 

ol" 
Health, 
White- 
hall- 


St. 
Thomas's 
Hospital. 


Poplar. 


St. 
Mary's 
Hospital 


Highgate, 


0-1  N. 
0-2  P. 
0-1  P. 


October 


1 

var. 

p. 

0 

P. 

2 

str. 

p. 

0-25 

P. 

1-0 

P. 

0-5 

p. 

p. 

3 

P. 

0-05 

N. 

0-5 

P. 

0 

p. 

var. 

0-2 

P. 

4 

mod. 

p. 

0-1 

N. 

0-7 

P. 

0 

p. 

.5 

weak 

P. 

0-03 
0-2 

N. 
P. 

0 

0 

p. 

6 

str. 

P.N. 

0-03 
0-2 

N. 
P. 

0 

0.1 

N. 

p. 

7 

str. 

P. 

0-05 

P. 

1-4 

P. 

0 

p. 

8 

mod. 

P. 

0 

0-25 

P. 

str. 

p. 

9 

str. 

P. 

0-1 

P. 

0-4 

P. 

0 

p. 

10 

str. 

P. 

0-2 

P. 

O'o 

P. 

0 

p. 

11 

var. 

P. 

0-15 

P. 

0-9 

P. 

0 

p. 

12 

str. 

P. 

0-1 

P. 

1-5 

P. 

0 

K. 

13 

str. 

P. 

0-1 

P. 

1-2 

P. 

1-0 

P. 

P. 

14 

str. 

P. 

0 

0-6 

P. 

0 

N. 

15 

weak 

P. 

0 

0 

feeble  N. 

16 

mod. 

P. 

0-75 

P. 

0-2 

P. 

0 

N. 

17 

mod. 

N. 

0-05 

P. 

10 

P. 

0 

N. 

18 

mod. 

P. 

0-2 

P. 

slight  N. 

N. 

19 

str. 

P. 

0--2 

P. 

0-7 

N. 

0 

P. 

20 

weak 

P. 

0-15 

P. 

0'2 

P. 

shglit  N. 

21 

str. 

P. 

O'l 

P. 

1-7 

P. 

slight  P. 
slight  P. 

0 

P. 

22 

0 

0-3 

P. 

P. 

23 

mod. 

P. 

0-1 

P. 

1-3 

P. 

1-0 

P. 

24 

str. 

P.N. 

0-1 

P. 

1-0 

P. 

1-0 

P. 

P. 

25 

str. 

N. 

0 

0 

P. 

26 

mod. 

N.P. 

Stl'. 

p. 

0-2 

P. 

0-1 

P. 

0-5 

P. 

P. 

27 

var. 

P. 

mod. 

N. 

0-17 

P. 

0-2 

P. 

1-5 

P. 

P. 

28 

str. 

P. 

mod. 

N. 

0-05 

P. 

1-1 

P. 

0 

var. 

P. 

29 

str. 

P. 

mod.  P.N 

0'4 

P. 

0 

P. 

30 

mod. 

P. 

mod.  N.P 

0-07 

P. 

0-9 

P. 

0 

P. 

31 

str. 

P. 

mod. 

P. 

0-1 

P. 

1-4 

P. 

0 

P. 
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Table  XXXVII. — Showing  the  Electricity  of  the  Atmosphere  at  the 

several  Stations — cojit. 


Month 

Board 
of 

St. 

St. 

Lewisliam. 

Millbank. 

Health, 

Thomas's 

Poplar. 

Mai-y 

's 

Highgate. 

AXD  Day. 

White- 
hall. 

Hospital. 

Hospital- 

OVClUUcl 

• 

1 

str. 

p. 

mou. 

F. 

0"15 

p. 

0 

z 

0 

P^ 

2 

weak-. 

p. 

mod. 

P, 

0-07 

p. 

0 

0 

p. 

Q 
O 

var. 

p. 

mod. 

P. 

Q 

p 

— 

P. 

4 

str. 

p. 

mod. 
str. 

P, 

N. 

0-02 

P. 

0-2 

N. 

0 

0 

R 
O 

var. 

p. 

str. 

Jr. 

0"5 

— 

0*5 

P 

n 

V 

Q 

mod. 

p. 

p_ 

O'lO 

P, 

1*1 

p^ 

0 

0 

7 

str. 

p. 

mod 

p 

0*10 

p. 

0*9 

P. 

z 

str. 

p. 

P 

8 

str. 

p. 

str. 

p 

0-10 

p. 

0-1 

P. 

— 

0 

A 
U 

Q 

U 

str. 

N.P. 

mod. 

p 

P, 

n*7 
u  / 

P. 

P. 

A 
U 

10 

weak 

P. 

geii. 
mod. 

N. 
P. 

0-05 

p. 

0-7 

p. 

0 

0 

11 

0 

mod. 
str. 

P. 
N. 

0-05 

P. 

0-8 

p. 

0 

0 

12 

0 

mod. 

P.N. 

0'7 

— 

0 

A 
u 

13 

mod. 

P. 

mod 

p^ 

O'Oo 

P^ 

Q 

— 

A 

u 

•p 
JTt 

14 

str. 

N.P. 

mod 
str. 

p^ 
N. 

0-05 

N. 

0*2 

p. 

— 

0 

0 

16 

str. 

N.P. 

mod. 

N.P. 

u  uo 
1-5 

N. 

p. 

0 

V.  str. 

p. 

N. 

16 

str. 

N.P. 

str. 

P. 

0-22 

p. 

0 

— 

V.  str. 

p. 

P. 

17 

str. 

N.P, 

str. 

P. 

0-0() 

p. 

0 

— 

0 

0 

18 

mod. 

P. 

u  uo 

\)  o 

P. 



A 
\f 

0 

19 

mod. 

P. 

0-8 

p. 

— 

0 

0 

20 

var. 

P. 

0-12 

p. 

0-7 

p. 

— 

0 

1 

mod. 

P. 

str. 

N. 

0-15 
0-40 

p. 

N. 

0-4 

p. 

0-75 

P. 

P. 

22 

str. 

P. 

str. 

P. 

0-22 

P. 

0 

V.  str. 

p. 

P. 

23 

str. 

P. 

mod. 

P. 

0-2 

P. 

0 

— 

0-75 

P. 

0 

24 

str. 

P. 

str. 

P. 

0-12 

P. 

0 

0-5 

P. 

0 

25 

var. 

P. 

mod. 

P. 

0-01 

P. 

0 

0 

0 

26 

str. 

P. 

mod. 

P. 

0-3 

p. 

0-5 

p. 

var. 

P. 

27 

str. 

P. 

mod. 

N.P. 

0-3 

P. 

0-1 

p. 

1 

P. 

P. 

28 

str. 

P. 

mod. 

P. 

0-07 

P. 

0 

0-5 

p. 

P. 

29 

mod. 

P.N. 

mod. 
str. 

P. 
N. 

0-12 

P. 

0 

0-75 

P. 

P. 

30 

mod. 

P. 

mod. 

P. 

0-07 

P. 

0-7 

p. 

0-5 

P. 

P. 

December 


10 
11 
12 
13 
14 
15 

16 

17 
18 
19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
80 
81 


weak 

weak 
weak 

mod. 


p. 
p. 

p. 


p. 


mod. 

mod.  p, 

str.  p 

mod.  p, 

mod.  p, 

str.  p, 

str.  p. 

str.  p 
mod. 


0 
0 

mod. 

mod. 
mod. 
mod. 

mod. 

mod. 

mod. 
mod. 
mod. 
mod. 
mod. 
mod. 
mod. 
mod. 
mod. 
mod. 


p. 

P. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 
p. 


mod.  p. 
slight  N. 
mod.  p. 
mod.  P. 
mod.  P. 
str.  N. 
mod.  p. 
str.  N. 
str.  p. 
str.  P.N. 
str.  p. 
mod.  N. 
str.  p. 
str.  p. 
str.  N.P. 
str.  P.N. 
str.  P. 
slight  P. 
str.  p. 
slight  N. 
str.  p. 
str.  N. 
slight  P. 
str.  p. 
mod.  p. 
str.  N. 
str.  N. 
slight  p. 
si  r.  p. 
str.  p. 
str.  N. 
str.  p. 
str.  P.N. 
str.  N. 
str.  N. 
str.  N. 
str.  p. 
str.  N. 


0-07  P. 
0-10  p. 

0-1  p. 


0-07 

0-15 
0-17 
0-05 


0-07  P. 


0-22  p. 

0-25  P. 

0-17  P. 
0-0 

0-05  P. 

0-02  p. 


0-10 
0-15 


0-05  P. 

0-07  P. 
0-02  P. 


0.2 

1-1 
0-4 

0-9 

0-7 

0-  5 

1-  4 
0-1 

0-2 

0-  6 

1-  5 
0-1 
0-1 

0-  0 

1-  0 

0-9 
0-2 

2-  4 


0-15 

P. 

0-2 

P. 

0-3 

P. 

0 

0-12 

P. 

0-4 

p. 

0-12 

P. 

0-5 

P. 

0-20 

P. 

0-8 

p. 

0-25 

P. 

0-3 

P. 

0-10 

P. 

0 

0-1 

P. 

mod.  N. 
mod.  N. 


str.  N. 
mod.  N. 
mod.  N. 

mod.  N. 

mod.  N. 
mod.  N. 
mod.  N. 
mod.  N. 
mod.  N. 
mod.  N. 


slight  p. 
0 

0-25 

0 


P. 


weak  p. 

0-25  p. 
0-5  p. 
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From  these  Tables  we  learn  that  at  Lewisham  in  September 
positive  electricity  was  })resent  on  27  days,  and  on  three  days  not  at 
all.  In  October  it  was  positive  on  28  days,  negative  on  2  days,  both 
positive  and  negative  on  3  days,  and  on  one  day  none  at  all.  In 
November  positive  electricity  was  present  on  22  days  ;  both  positive 
and  negative  on  6  days,  and  none  at  all  on  2  days.  In  December 
positive  on  29  days,  and  none  on  2  days.  Then  out  of  122  days,  from 
September  1  to  December  31,  common  positive  electricity  was  shown 
on  103  days,  negative  on  2  days  ;  both  negative  and  positive  on  9  days, 
and  on  8  days  none  was  shown.  Its  strength  was  moderate  and 
weak  in  September  ;  frequently  strong  from  the  6th  of  October  till 
the  beginning  of  December,  and  moderate  and  Aveak  throughout  this 
month. 

At  the  Board  of  Health  observations  were  began  on  September  28  ; 
and  from  this  time  to  the  end  of  the  year,  positive  electricity  was 
noted  on  70  days,  and  negative  on  7  days;  on  three  days  none  at  all. 
At  Millbank  Prison  observations  were  began  on  October  26,  and 
positive  electricity  was  noted  on  55  days,  negative  on  31,  and  none 
on  three  days. 

At  St.  Thomas's  Hospital  positive  electricity  was  noted  in  October 
on  24  days,  negative  on  1  day,  and  none  on  5  days ;  in  November 
positive  electricity  on  17  days,  negative  on  1  day,  and  none  on  12 
days;  in  December  positive  on  25  days,  and  none  on  6  days.  Thus 
out  of  92  days,  from  October  1,  positive  electricity  was  noted  on 
66  days,  negative  on  2  days,  and  none  at  all  on  23  days. 

At  St.  Mary's  Hospital  the  observations  began  on  October  l,_and 
ceased  on  December  9  ;  within  this  interval  on  _  28  days  positive 
electricity  was  noted,  on  3  days  negative  electricity,  and  on  36  no 
electricity  at  all. 

At  Higho-ate  the  observations  began  on  October  1,  and  with  the 
exception  from  December  10  to  December  23,  continued  to  the  end 
of  the  year.  Positive  electricity  was  noted  44  tunes,  negative  9 
times  ;  on  23  days  the  instrument  was  unalfected. 

it  is  desirable  to  direct  some  attention  to  those  days  on  which 
negative  electricity  was  noticed  at  some  stations  and  positive  at 
others.  On  October  3,  4,  and  5,  negative  electricity  was  noticed 
at  the  Board  of  Health  ;  on  the  6th  negative  electricity  was  shown 
at  the  low  stations  and  positive  at  the  high;  on  the  12th,  14th,  iStti, 
and  16th,  negative  electricity  was  noticed  at  Highgate,  and  positive  at 
othbr  stations;  on  the  17th  negative  at  Lewisham  and  Highgate, 
and  positive  at  intermediate  stations;  on  the  18th  positive  at  south 
stations  and  negative  at  north  ;  on  the  20th  negative  at  St.  Mary  s 
Hospital  and  positive  elsewhere;  from  the  27th  to  the  30th  negative 
at  Millbank  Prison.  On  November  4th  the  electricity  was  positive 
and  negative  at  the  different  stations,  and  variable  m  strength;  on 
the  21st  it  was  negative  at  Millbank  and  the  Board  of  Health,  m 
December  it  was  negative  at  Highgate  on  the  1st  and  2d,  and  was 
freauently  negative  at  Millbank  Prison,  and  almost  always  negative 
at  Poplar  during  the  month.  With  these  exceptions,  the  observations 
of  atmospheric  electricity  taken  at  the  several  stations  wore  m  close 
accordance  with  each  other,  both  in  kind  and  m  tension. 
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Ozone. 

I  rejoice  that  the  perseveriug  spirit  of  inquiry  which  distinguishes 
the  present  age  slioulcl  have  added  another  meteorological  element  of 
investio-ation  to  the  preceeding,  one  too,  which  if  somewhat  verging 
upon  the  field  of  chemical  inquiry,  promises  to  be  a  subtle  and  un- 
portant  agent  in  aid  of  this  research  into  the  nature  and  extent  of 
meteorological  influences  upon  the  rise  and  progress  of  cholera. 
That  these  influences  are  great  it  is  not  possible  to  doubt,  and  equally 
impossible  it  is  to  believe  that  uncombined  with  others  they  are 
sufficient  to  accoimt  for  the  sudden  and  formidable  growth  of  a  disease, 
which  in  a  few  weeks  from  hitherto  imexplained  causes  rises  with 
(riant  strides  into  a  devastating  power,  more  formidable  than  any  our 
country  has  yet  known,  and  which  with  even  greater  rapidity  has 
subsided,  to  be  renewed,  when  we  know  not,  unless  a  series  of  investi- 
gations like  the  present  shall  reveal  to  us  the  conditions  of  its  rise  and 
progress.  The  conjoining  here  a  link  of  inquiry  from  a  field  so  fraught 
with  importance  to  the  entire  investigation  as  that  of  chemistry,  I 
consider  greatly  in  aid  of  this  inquiry,  and  purpose  to  discuss  the 
ozone  observations  at  my  command  with  the  utmost  rigour. 

Ozone,  first  discovered  by  Dr.  Schonbein  in  1848,  has  since  that 
date  in  England  been  sedulously  investigated  by  Dr.  MoflPat.  This 
indefatigable  observer  considers  it  to  exercise  an  important  influence 
on  the  animal  economy,  and  believes  that  it  may  be  found  a  means  of 
materially  inducing  or  modifying  diseased  actions,  in  which  opinion 
he  is  supported  by  Dr.  Schonbein. 

In  order  to  investigate  the  daily  developments  of  this  agent  in  the 
atmosphere  during  the  epidemic  of  cholera,  strips  of  te'st  paper,  as 
purchased  from  Mr.  Cox  at  Peckham,  and  which  he  assured  me  he 
had  received  direct  from  Professor  Schonbein's  agent,  were  distri- 
buted to  all  the  metropolitan  stations ;  and  other  test  papers,  pre- 
pared by  Dr.  Moffat  himself,  were  similarly  distributed.  The 
directions  for  noting  the  presence  and  measuring  the  amount  of 
ozone  are  very  simple,  being  the  free  exposure  to  the  atmosphere 
(protected  from  rain  and  the  direct  rays  of  the  sun)  of  a  small  strip 
of  dry  paper,  previously  saturated  with  a  solution  of  starch  and 
chemically  pure  iodide  of  potassium.  The  discoloration  of  this  paper 
on  exposure,  to  brown,  or  when  innnersed  in  water,  to  purple,  attests 
the  presence  of  ozone,  and  the  degree  of  discoloration  its  intensity 
and  amount,  these  changes  in  the  paper  are  caused  by  the  iodine  being 
set  free,  through  its  power  of  oxidising  the  potassium  of  the  iodide. 

In  the  course  of  the  observations,  a  test  paper  of  each  kind  was 
exposed  in  the  morning  and  evening  daily  at  eveiy  station.  It  was 
found  that  the  papers  prepared  by  Dr.  Moffat,  were  more  sensitive 
than  those  of  Dr.  Schonbein,  and  accordingly  indicated  the  presence  of 
ozone  when  none  was  indicated  by  those  of  Schonbein.  The  follow- 
ing results  are  therefore  based  entirely  on  Mofflit's  papers. 

From  August  24  till  September  4  there  was  no  ozone  at  any 
station  near  the  metropolis,  and  very  little  at  any  station  over  the 
country  ;  a  little  was  shown  on  September  5,  and  from  this  time  after- 
wards was  exhibited  generally.  It  was  most  abundant  on  September 
24  October  7,  8,  11,  18,  25,  November  19,  20,  24,  2.5,  and  26. 

The  following  Table  shows  the  mean  amount  in  each  week,  the 
greatest  intensity  being  represented  by  10. 
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From  this  Table  we  learn  that  the  amount  of  ozone  at  all  stations 
of  low  elevation  has  been  insignificant,  and  that  at  many  places  near 
the  river  no  trace  of  it  at  all  has  been  detected  throughout  the  whole 
of  the  cholera  period.  On  the  other  hand,  at  places  of  high  elevation, 
ozone  has  been  shown  nearly  at  all  times,  and  at  other  and  interme- 
diate stations  has  been  shown  occasionally.  The  presence  and  amount 
of  ozone,  from  these  observations,  would  seem  to  be  graduated  by 
the  elevation,  and  to  increase  as  we  ascend  from  the  lowest  to  the 
highest  ground. 

Hain. 

The  fall  of  rain  over  the  metropolis  I  considered  would  be  suffi-  ■ 
ciently  well  determined  by  having  observations  made  at  two  stations 
to  the  north,  and  two  to  the  south,  with  the  addition  of  observations 
from  three  or  four  of  the  central  stations.    The  next  Table  gives  the 
results  of  the  rain-fall  at  these  places. 
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The  numbers  in  the  lowest  line  give  the  weekly  fall  of  rain  over 
the  Metropolis.  By  comparing  the  results  from  each  station  with 
these  values,  it  will  be  seen,  that  there  is,  for  the  most  part,  a  close 
ao-reement  in  the  amount  of  rain-fall ;  the  most  remarkable  diflPerence 
is  tliat  shown  in  the  week  ending  August  5,  between  the  two  stations 
of  St.  John's  Wood  and  Enfield,  the  former  showing  an  excess  above 
the  mean  of  0  56  inch,  and  the  latter  a  deficiency  below  it  of  0-76  inch. 

Out  of  the  13G  days,  between  July  12  and  November  25,  rain 
fell  on  43  days;  it  fell  plentifully  on  August  1,  3,  and  4;  Sep- 
tember 13;  October  6,  19,  25;  and  November  16.  On  August  3, 
the  fall  amounted  to  1-4  inch;  it  fell  scantily  on  18  days,  each  fall 
being  less  than  four-hundredths  of  an  inch,  and  on  7  other  days  it 
^vas  less  than  one-tenth  of  an  inch.  In  the  period  from  August  24, 
(on  which  day  rain  fell  to  the  depth  of  0-02  inch,)  till  September  12, 
ao  rain  fell,  and  none  fell  between  September  23  and  October  6.' 
rhe  quantity  of  rain  which  fell  in  September  was  much  below  the 
iverage.  On  93  days  out  of  the  136,  ending  November  25,  no  rain 
It  airfell. 

It  is  desirable,  before  proceeding  further  with  the  rain-fall,  to  know 
its  average  amount  at  one  or  more  stations  within  the  Metropolitan 
iistricts,  as  deduced  from  the  mean  of  several  years.  For  this  purpose, 
[  have  two  series  of  observations,  the  one  at  St.  John's  Wood,  taken 
Dy  George  Leach,  Esq.,  and  the  other  at  the  Royal  Observatory, 
jrreenwich  ;  the  former  station  is  situated  to  the  north  and  the  latter 
;o  the  south  of  London,  both  series  extending  without  interruption 
)ver  15  years.  The  results  of  these  two  series  are  shown  in  the 
'oUowing  Tables. 


TABLE  XL. — Monthly  Fall  of  Rain  at  the  Eotal  Observatory, 
Greenwich,  in  Inches,  from  the  Year  1840  to  1854. 


Ye^ves. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1840 

2-4 

1 

2 

0 

•3 

0 

•1 

2 

•1 

1 

5 

1-7 

1-1 

2- 

9 

1-6 

2 

9 

1-6 

1841 

2-1 

1 

3 

1 

•3 

1 

•9 

2 

•1 

2 

7 

3-6 

2-2 

4- 

0 

6-0 

3 

7 

2-4 

1842 

1-0 

1 

1 

1 

•9 

0 

•4 

2 

•1 

1 

0 

3-0 

1-8 

4 

0 

1-4 

4 

2 

0-7 

1843 

1-4 

2 

4 

0 

•6 

1 

•7 

3 

•8 

1 

3 

2-4 

3-6 

0 

5 

4-3 

2 

3 

0-4 

1844 

2-4 

2 

3 

2 

■9 

0 

•4 

0 

•4 

1 

8 

2-8 

2-0 

1- 

2 

4-0 

4 

3 

0-4 

1845 

2-4 

0 

9 

1 

•  5 

0 

•6 

2 

"2 

1 

9 

1-9 

3-1 

2 

1 

1-4 

2 

4 

2-0 

1846 

2-8 

1 

5 

0 

•9 

3-1 

1 

•5 

0 

5 

1-5 

4-0 

1 

8 

5-1 

1 

5 

1-1 

1847 

1-4 

1 

4 

0 

•8 

1 

•0 

1 

•4 

1 

5 

0-7 

2-0 

1  • 

6 

2-0 

2 

0 

2-0 

1848 

1-2 

2 

6 

3 

•1 

3 

•4 

0 

•4 

3 

5 

2-0 

4-3 

2- 

4 

3-5 

1 

2 

2-G 

1849 

1-6 

2 

2 

0 

•5 

2 

•2 

3 

•9 

0 

2 

2-9 

0-5 

3- 

3 

2-7 

1 

5 

2-4 

1850 

1-2 

1 

3 

0 

3 

2 

•3 

2 

•4 

0 

9 

2-9 

1-9 

2  • 

3 

1-4 

0 

5 

1-3 

1851 

2-7 

1 

2 

4 

1 

2 

•3 

0 

•8 

1 

3 

4-3 

1-5 

0- 

4 

1-8 

0 

G 

0-6 

1852 

3-6 

0 

9 

0 

•2 

0 

•5 

1 

•9 

4 

C 

2-3 

4-4 

3- 

8 

3-8 

C 

0 

2*2 

1853 

2-0 

0 

9 

1 

5 

3 

•1 

1 

•6 

2 

8 

G-0 

2-2 

2- 

4 

4-3 

1 

5 

0-7 

1854 

1-7 

1 

0 

0 

4 

0 

•6 

3 

•3 

1 

0 

1-7 

2-9 

0- 

7 

2-6 

1 

4 

1-4 

Means  - 

2-0 

1 

5 

1 

3 

1 

•6 

2 

0 

1 

8 

2-6 

2-5 

2  • 

2 

3-0 

2 

5 

1-4 
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TABLE  XLI. — Monthly  Fall  of  Rain  at  St.  John's  Wood,  in  Indies 

from  the  Year  1840  to  1854.  ' 


Years, 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  i 

1 

Dec. 

in 

m. 

in. 

in. 

Ills 

in. 

in. 

in. 

in. 

in. 

in 
111, 

in. 

1840 

X  o 

O'.l 

\J  o 

2'2 

1  •  7 

2'0 

1-5 

2-7 

1*3 

o  / 

0'6 

1  R4.1 

J.  O**  L 

O  1 

1  •  1 

I  X 

1  •  7 

X  / 

2'3 

2*5 

2*6 

2*6 

3*8 

4*7 

o  o 

Q  *  n 

1  R49 

1  Ci^ 

1  •  0 

2*0 

0'3 

2*0 

2*2 

2-1 

3"8 

3*9 

2*0 

n*  D 
U  0 

k  o 

0"  5 

1  "9 

5*2 

1  "2 

2-2 

3-7 

2- 1 

4'2 

^  X 

U  6 

2'5 

0-4 

0-3 

1*3 

2-9 

1-7 

1'  1 

3-9 

C\'  A 

U  4 

1 040 

q  •  9 

1 '  1 

1  •  6 

1  '0 

2*3 

1  '4 

2*4 

2*6 

1*5 

1*5 

2"3 

C  U 

1  fiAd. 
1  o^o 

4. 

1*4 

1  •  1 

3'  7 

1"5 

1*0 

1-6 

5'8 

1'  7 

5-4 

1*6 

X  z 

101  / 

1  •  T 

X  o 

1*0 

0'  9 

I'l 

I'B 

1*6 

0-8 

1'4 

1-8 

1*9 

1  '3 

X  y 

1  ■  1 

3"  1 

3*4 

9-8 

0*2 

3-3 

2"2 

5"1 

2*0 

3*4 

1*1 

1849 

2-0 

2-6 

0-7 

1-9 

3-5 

0-5 

2-9 

0-8 

2-8 

1-2 

1-4 

1-9 

1850 

1-0 

1-0 

0-3 

2-6 

2-0 

1-1 

2-6 

0-8 

2-4 

1-7 

2-1 

1-5 

1851 

3-5 

1-0 

4-3 

1-6 

0-6 

1-2 

3-7 

2-9 

0-4 

2-1 

0"4 

0-6 

1852 

3-5 

I-O 

0-3 

0-8 

1-3 

5-7 

2-5 

3-7 

3-6 

3-9 

6-7 

2-1 

1853 

2-7 

1-1 

1-7 

3-1 

2-2 

2-4 

5-2 

1-8 

2-1 

4-3 

1-3 

0-6 

1854 

2-3 

1-0 

0-4 

0-4 

3-7 

1-1 

2-7 

2-8 

0-7 

2-4 

1-3 

1-7 

Jteans  - 

2-3 

1-5 

1*4 

1-6 

2-1 

1-5 

2-6 

2-9 

2-2 

2-9 

2-4 

1-4 

The  numbers  in  the  lowest  line  in  each  of  these  Tables  give  the 
mean  monthly  fall  of  rain,  and  by  taking  these  means,  we  have  the 
mean  monthly  fall  of  rain  over  the  Metropolis  as  follows: — 

TABLE  XLII. — Average  Monthly  Fall  of  Rain  over  London 


Month. 


January  - 

February  - 

]Vtarch 

April 

May 

June 

July 

August 

September 

October  - 

November 

December 


EaU  of  Eain. 


in. 
15 
50 
35 
60 
05 
65 
60 
70 
20 
95 
40 
40 


The  sum  of  these  is  24-55  inches,  which  is  the  mean  yearly  rain- 
fall at  London.  ■     •  a 

The  following  Table  gives  the  monthly  fall  of  ram  m  tue 
year  1854  at  the  Metropolitan  stations,  from  which  I  received 
continuous  registers. 
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TABLE  XLin. — Monthly  Fall  of  Rain  over  London  in  the  Year  1854. 


Stations. 

January. 

February. 

March. 

April, 

Pi 

June. 

>^ 

August 

September. 

October. 

November. 

December. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

njewisham  -       -  - 

1-7 

1-1 

0-4 

0-7 

3-6 

1-2 

2-1 

2-3 

0-8 

2-6 

1-6 

1-4 

Eoyal  Observatory 
St.  Mary's  Hospital  - 
St.  John's  Wood 

1-7 

1-  3 

2-  3 

1-0 
1-0 
1-0 

0-4 
0-4 
0-4 

0-6 
0-3 
0-4 

3-3 
3-5 
3-7 

1-0 
1-0 
1-1 

1-7 

1-  9 

2-  7 

2-  9 

3-  0 
2-8 

0-7 
0-6 
0-7 

2-6 
2-3 
2-4 

1-4 
1-2 
1-3 

1-4 
1-5 
1-7 

Enfield  - 

2-1 

0-9 

0-3 

0-5 

3-3 

I'O 

1-3 

1-8 

0-7 

2-1 

1-2 

1-3 

Means 

1-82 

0-98 

0-38 

0-50 

3-48 

1-06 

1-94 

2-56 

0-70 

2-40 

1-34 

1  -46 

The  numbers  in  the  lowest  line  give  the  monthly  fall  of  rain  over 
the  Metropolis  during  the  year  1854.  By  comparing  them  with  the 
numbers  showing  the  mean  monthly  fall  for  London,  it  will  be 
seen  that  there  has  been  a  deficiency  of  rain  in  every  month,  except- 
ing in  May  and  December. 

The  fall  of  rain  in  the  Metropolis  in  the  year  1854,  was  18  62 
inches,  being  5*93  less  than  the  average  fall  for  the  year. 


Clo7J,ds. 

The  amount  of  cloud  was  observed  at  most  of  the  stations,  and 

the  results  are  in  close  agreement  with  each  other.  The  results 
are  as  follows,  an  overcast  sky  being  represented  by  10  and  a 

cloudless  sky  by  0,  and  intermediate  states  by  intermediate 
numbers : — 

In  the  two  weeks  ending  July  15,  the  amount  of  cloud  was  9 

In  the  two  weeks  ending  July  29,  „  5 

In  the  four  weeks  ending  Aug.  26,  „  8 

In  the  two  weeks  ending  Sept.  9,  „  3 

In  the  two  weeks  ending  Sept.  23,  „  6 

In  the  week  ending  Sept.  30,  „  11 

In  the  week  ending  October  7,  „  6^ 

In  the  week  ending  October  14,  „  4I 

In  the  week  ending  October  21,  7I 

In  the  week  ending  October  28,  5^ 

In  the  week  ending  November  4,  31 

In  the  week  ending  November  11,  "  5^ 

In  the  week  ending  November  18,  S} 

In  the  week  ending  November  25,  "  8^ 

In  tlie  week  ending  December  2,  "  5 

In  the  Aveek  ending  December  9,  '  5 

In  the  week  ending  December  16,  "  g 

In  the  week  ending  December  23  " 


In  the  week  ending  December  30 


» 


7 


ig  uecember  30,  5 


Comparison  of  the  Meteorology  of  London,   Worcester,  Liverpool, 

Dumno,  and  Arbroath. 

The  foregoing  section  closes  the  amount  of  meteorological  data  I 
have  been  able  to  collect  within  the  prescribed  limits  of  time  and 
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place.  I  am  now  going  to  institute  a  brief  comparison  of  London 
meteorology  with  that  of  Worcester,  Liverpool,  Dunino,  and 
Arbroath,  for  the  same  period.  For  the  means  of  comparison  I  am 
indebted  to  the  observations  carried  on  under  my  superintendence 
by  some  of  my  best  observers,  members  of  the  British  Meteorological 
Society ;  the  insufficiency  of  these  observations  to  supply  the  re- 
quired data  for  this  special  investigation  is  to  me  a  matter  of  regret, 
and  arises  from  the  circumstances  that  my  inquiries  hitherto  have 
been  directed  to  the  study  of  meteorology  as  influencing  climate,  and 
scarcely  at  all  to  the  meteorology  of  towns,  which,  as  entering  into  a 
scheme  for  eliminating  the  laws  of  climate,  would  vitiate  the  accu- 
racy of  results  intended  to  be  of  general  application.  For  _  this 
reason  I  have  instituted  observations  upon  the  outskirts  of  cities, 
and  as  far  removed  from  their  influence  as  possible ;  but  that  which 
is  wanting  to  give  value  to  the  present  inquiry  is  a  definite  know- 
ledge of  the  meteorological  condition  of  the  towns  above  mentioned, 
of  which  I  have  chosen  Worcester  and  Liverpool  as  being  visited 
by  the  Cholera  at  about  the  same  time  as  the  Metropolis,  but  to  a 
less  degree,  and  Dunino  and  Arbroath,  as  being  far  north,  and 
enjoying  a  comparative  if  not  total  immunity  from  the  ravages  of 
the  Great  Devastator. 

To  obtain  the  required  knowledge,  similar  observations  to  those 
taken  in  the  Metropolis  should  be  instituted  in  the  most  considerable 
of  our  provincial  towns,  and  more  particularly  m  those  where  dis- 
ease and  Cholera  have  been  the  most  rife.  We  should  then  ascertain, 
whether  a  similarity  of  meteorological  conditions  attended  a  com- 
parative amount  of  Cholera,  and  whether,  and  if  so  to  what  extent 
similar  meteorological  influences  existing  in  the  Metropohs  extended 
to  or  found  existence  in  the  many  populous  cities  and  towns  ot  the 

United  Kingdom.  ,         ,  ^ 

Having  most  completely  under  my  daily  observation  me  eoiolo- 
gical  recol-ds,  applying  to  more  than  one  hundred  diflFerent  localities  m 
Great  Britain,  I  am  able  to  estimate  with  tolerable  accuracy  the 
influence  of  geographical  position  upon  climate  and  the  amoun  ot 
abnormal  departSre  due  to  local  and  unremovable  causes.    Had  1,  . 
in  addition,  for  as  many  years  directed  my  attention  to  tbe  xB^tec. 
rology  of  t^wns  and  cities,  I  should  now  have  been  in  a  VO^^^^^  [ 
bring  forward  a  mass  of  evidence  respecting  the  cause  of  their  com 
parative  insalubrity,  and  have  been  enabled  to  perform  moie  satis 
factorily  this  important  part  of  my  inquiry.  ,,„p.voh 

It  should,  however,  be  borne  in  mind  t^^t  meteorological^^^^^^^^  , 
involving  so  much  continuous  and  constant  aid,  is  far  too  labo  on  to  . 
be  taken  up  without  the  stimulus  of  some  definite  and  ulte  lor 

object ;  and  the  clear  elucidating  of  the  ^^«t<^°^°l«.f^^^  X  nroXd  H 
work  to  cause  the  insalubrity  of  towns  has  until  lately  p  omi sea  | 
little  repayment  to  those  who  would  wish  their  amelioration.  ^ 
have  little  hesitation  in  saying  that  were  the  ^  forologj  of  • 
towns  carefully  ascertained  and  collated  with  that       t^^y'^'j;^^^  , 
r,olis  and  both  together  with  that  of  the  country  generally,  of  whictt 
fast  i  have  a  foundation  of  many  years  cent  nuous  observa^onB,  th^ 

n  a  sl-rt  time  we  should  be  in  a  ^ond^^^l^-"^^ 
insight  into  the  meteorological  causes  of  Choleia,  inlluenza, 
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many  phases  of  disease  which  now  burst  upon  us  with  the  sudden- 
ness and  devastating  power  of  a  divine  and  wrathful  visitation. 

Tlie  conditions  most  favourable  to  health  in  all  cases  are  an  average 
degree  of  pressure,  temperature,  and  humidity.  A  departure  from 
these  conditions  at  once  tells  upon  the  public  health  in  a  degree  pro- 
[)ortional  to  the  amount  of  departure.  Thus  we  see  that  in  the 
country  at  large,  in  obedience  to  the  law^s  of  climate,  an  equal  degree 
of  health  is  not  always  to  be  enjoyed,  nor  an  equal  degree  of  mortality 
to  be  expected.  ^ 

The  more,  therefore,  in  towns  that  these  conditions  are  violated,  the 
o-reater  must  be  the  departure  from  the  standard  of  public  health. 
That  this  standard  is  too  widely  departed  from  in  many  of  our  largest 
towns,  is  an  undeniable  fact,  and  an  inquiry  into  the  causes  in  opera- 
tion to  produce  it  is  greatly  to  be  desired ;  the  more  especially  as  we 
are  well  aware  that  it  is  among  the  lower  orders  of  the  population 
that  the  greatest  mortality  occurs,  a  fact  which  speakingly  proclaims 
the  cause  in  a  great  measure  to  be  remedial. 

That  the  main  causes  of  insalubrity  arise  from  the  violation  of  the 
climatic  laws  applying  to  the  district,  is  evidenced  by  the  comparative 
^  salubrity  of  the  outskirts  of  towns,  where  the  natui-al  conditions  of 
the  district  are  nearly  always  in  force  excepting  when  subjected  to 
the  impurities  and  disturbing  town  influences,  which  in  certain  states 
of  the  atmosphere  diffuse  themselves  over  the  environs. 

Our  first  care  should  be  a  comparison  of  the  differences  existing 
between  the  more  salubrious  parts  of  the  large  and  least  healthy  towns 
and  those  particular  districts  which  are  least  so.  We  should  then  find 
the  actual  amount  of  departure  from  the  general  laws  of  climate 
applying  to  the  surrounding  country,  and  ascertain  with  certainty 
the  particular  localities  within  the  city  which  give  rise  to  the  dis- 
turbing influences.  This  comparison  has  not  yet  been  made,  nor  can 
it  be,  excepting  by  previously  organised  arrangement. 

I  will,  therefore,  proceed  to  compaxe  briefly  the  meteorological 
,  phenomena  of  London  with  simultaneous  phenomena  at  the  places 
•abeady  mentioned,  and  which  are  Worcester,  Liverpool,  Dunino, 
and  Arbroath. 


The  following  are  the  positions  of  these  places : — 


Names  of  Places. 

Latitude. 

Longitude. 

Height 
above  the 
level  of 

Names  of  the  Observers. 

►  ■ — .  

the  sea. 

London 
Worcester  - 
Liverpool  - 
Bunino 
Artroath  - 

o  / 

51  29 

52  15 

53  25 
56  16 
56  34 

o  / 

2  10  W. 

3  0  W, 
2  49  W. 
2  38  W. 

125 
37 

309 
50 

Various. 

James  D.  Baldey,  Esq.,  C.E. 
John  Hartnup,  Esq.,  E.E.A.S. 
David  Tennant,  Esq.,  M.B.M.S. 
Alexander  Brovra,  Esq. 

e  following  are  the  results  of  this  investigation:— 
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The  Wind. 

The  direction  of  the  wind  at  the  different  stations  was  cliiefly 
S.W. ;  its  estimated  strength  was  nearly  the  same  at  the  different 
stations.  Its  velocity  at  Livei'pool  is  shown  in  the  foUowlno 
Table:— 


TABLE  Llir. — Average  daily  Horizontal  Motion  of  tlic  Am  at" 

Liverpool  Observatory. 


Year. 

January. 

February. 

March. 

April. 

May. 

June.  1 

miles. 

miles. 

miles. 

miles. 

miles. 

miles.! 

1852 

460-0 

445-6 

216-8 

223-4 

302-0 

325-51 

1853 

3G6-3 

288-2 

247-7 

408-6 

271-0 

233 -J 

1854 

368-0 

460-7 

334-5 

307 -G 

253-3 

302 -sj 

Year. 

J  uly. 

August. 

September 

October. 

November. 

December. 

miles. 

miles. 

miles. 

miles. 

miles. 

miles. 

1852 

250-G 

255-3 

269-2 

278-2 

303-2 

421-5 

1853 

365-5 

256-3 

302  -  0 

280-2 

23G-0 

229-6 

1854 

248-4 

273-4 

306-1 

317-3 

332-7 

These  numbers  do  not  agree  Avith  those  for  London  in  Tab! 
XXXIV. ;  and  we  draw  from  them  the  fact  that  there  has  been  n 
deficiency  in  the  velocity  of  the  air  at  Liverpool,  although  in  Lon- 


don the  motion  was  less  than  one-half  its  average 
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By  comparison  with  the  numbers  in  Tabic  XXXVIIT.,  showing  the 
weekly  amount  of  ozone  at  the  several  MetrojDolitan  stations,  with  the 
numbers  in  this  Table,  it  will  be  seen  that  in  London  there  was  a 
great  deficiency  of  ozone  at  all  stations,  even  at  Highgate  and  Bexley 
Heath,  as  compared  with  stations  of  the  same  elevation  in  the  country. 

In  both  Tables  the  amount  of  ozone  is  shown  to  be  the  smallest  at 
the  latter  end  of  August  and  the  beginning  of  September. 

At  all  times  the  amount  of  ozone  was  the  greatest  at  places  of  tlir 
highest  elevation,  as  at  Hartwell  and  Hawarden,  and  at  statioij 
situated  near  the  sea. 

By  dividing  the  numbers  into  two  groups,  of  inland  and  sea-side 
stations,  and  taking  the  means  of  the  numbers  in  each  group,  we  find 
that  at  the  latter  stations,  at  an  elevation  of  85  feet,  the  mean  amount 
of  ozone  was  2*2,  and  at  the  inland  stations,  at  an  elevation  of  85  feet, 
it  was  0-6;  of  170  feet  was  1-3,  and  of  255  feet  was  3-8.  These 
numbers,  therefore,  confirm  the  law  indicated  by  the  Metropolitai 
•observations,  of  the  amount  of  ozone  being  graduated  by  the  degree 
of  elevation. 

Progress  of  the  Cholera  in  the  Metropolitan  Districts  in  the  Year  1853.: 

The  first  death  in  London  from  Cholera,  in. the  year  1853,  took 
place  on  July  7  ;  and  the  progress  of  the  disease  is  shown  in  tbci 
following  Table. 
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A  T^T  F  —SlIOAVIKG  the  NUMBEK  of  DEATHS  in  the  METROPOLIS  frOHl 

CholkrAuciS^^^^^^^  on  each  Dayfrom  July  1  to  December  31, 1853, 
inclusive. 

(Compiled  for  the  Board  of  Health  from  the  Registers  of  Deaths  in  the 
^  General  Register  Office). 


July. 

August. 

September. 

October. 

November. 

December. 

Cholera. 

-  1 

rt 

o 
J? 

s 

Cholera. 

8 
S 

Cholera. 

Diarrhoea. 

Cholera. 

Diarrhoea. 

Cholera. 

8 

-a 

S 

Cholera. 

Diarrhoea.  ' 

0 

6 

0 

20 

1 

21 

1  i 

1  4. 

15 

10 

0 

10 

0 

7 

1 

21 

4 

»» o 

2o 

Q 

1  4. 

15 

5 

4 

7 

0 
0 

8 

0 

13 

5 

1  n 

1 

1  o 

12 

7 

2 

8 

9 

1 

23 

2 

/ 

J  u 

22 

22 

1 

1 

0 

7 

1 

18 

0 

O  1 

/ 

1  o 

7 

3 

4 

3 

0 

9 

4 

25 

1 

1  1 

D 

L  1 

1 5 

10 

1 

6 

1 

12 

7 

30 

0 

lb 

q 

13 

15 

4 

7 

0 

5 

2 

22 

2 

lb 

7 
I 

t 

16 

11 

1 

8 

0 

10 

2 

27 

1 
1 

lb 

1  0 

8 

12 

2 

4 

4 

0 

10 

2 

22 

0 

23 

3 

7 

19 

8 

0 

4 

1 

9 

2 

29 

3 

6 

7 

7 

15 

9 

0 

5 

0 

10 

5 

25 

3 

14 

7 

8 

11 

4 

2 

9 

0 

11 

2 

38 

2 

10 

9 

12 

10 

8 

0 

9 

2 

12 

2 

21 

4 

15 

3 

7 

12 

9 

1 

6 

1 

14 

1 

24 

4 

8 

8 

10 

9 

4 

1 

3 

1 

16- 

0 

19 

3 

11 

14 

9 

4 

9 

0 

7 

1 

14 

1 

26 

6 

17 

14 

11 

10 

3 

3 

3 

0 

15 

0 

22 

1 

17 

16 

11 

11 

10 

2 

4 

1 

1  Q 

18 

1 

5 

11 

7 

7 

9 

4 

2 

1 

1 

12 

2 

27 

5 

13 

13 

11 

10 

4 

1 

7 

1 

10 

5 

31 

7 

16 

9 

6 

5 

3 

1 

6 

1 

9 

3 

20 

1 

11 

22 

10 

6 

10 

0 

5 

1 

16 

2 

16 

3 

11 

14 

7 

6 

11 

1 

4 

0 

10 

3 

19 

2 

14 

10 

5 

4 

4 

1 

7 

1 

17 

3 

14 

8 

13 

6 

9 

4 

4 

0 

10 

1 

15 

5 

16 

9 

13 

14 

10 

4 

5 

1 

4 

2 

22 

3 

21 

11 

14 

14 

12 

2 

8 

4 

6 

2 

12 

2 

26 

4 

18 

14 

6 

2 

8 

1 

8 

1 

19 

2 

35 

6 

12 

14 

5 

4 

3 

0 

9 

0 

18 

2 

28 

S 

9 

11 

8 

4 

5 

1 

7 

2 

18 

1 

25 

25 

6 

0 

9 

21 

380 

67 

723 

111 

454 

335 

283 

288 

218 

43 

187 

1853. 


Atmosjjheric  Phenomena  in  the  Year  1853. 

The  pressure  of  the  atmosphere  was  nearly  that  of  its  average  in 
the  months  of  March,  April,  August,  and  September,  and,  with  the 
exception  of  that  of  November,  was  below  it  in  the  remaining  months. 

The  first  quarter  of  the  year  was  subjected  to  exti-emes  of  heat  and 
cold.  The  spring  and  summer  were  cold  ;  and  the  weather,  with  the 
exception  of  the  first  half  of  August,  was  almost  always  unsettled. 
The  autumn  was  cloudy;  the  atmosphere  Avas  thick  and  hazy.  The 
winter  was  cold  The  motion  of  the  air  was  less  than  usual.  The 
fall  of  rain  for  the  year  was  4^  inches  in  excess.  The  monthly 
means  of  the  meteorological  phenomena  for  the  year  1853  are  giveia 
in  the  following  Table : — 
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Progeess  of  the  Choleea  in  the  Metropolitan  Districts 

in  the  Year  185  i. 


94 

Progress  of  the  Cholera  in  the 
The  First  Death  from  Cholera  took  place  on  January  8  in  the 

Year  is  shown  in 

TABLE  LVn. — Showing  the  Number  of  Deaths  in  the  Metropolis 

(Compiled for  the  Board  of  Health,  from  the 


1854. 

Januaht. 

FEUKUARy. 

Makch. 

Apeil. 

May. 

June. 

Day  of 

the 
Month. 

Cholera, 

Diarrhcea. 

Cholera. 

Diarrhfpa. 

Cholera. 

DiarrhcEa. 

Cholera. 

8 
t 

S 

Cholera. 

Diarrhcea. 

Cholera. 

ri 
8 

"u 

u 
a 

5 

1 

0 

6 

0 

7 

0 

6 

0 

5 

0 

7 

0 

4 

2 

0 

3 

0 

3 

0 

4 

0 

7 

0 

5 

0 

9 

3 

0 

4 

0 

2 

0 

2 

1 

6 

0 

6 

0 

3 

4 

0 

3 

0 

7 

0 

2 

1 

3 

0 

5 

0 

8 

5 

0 

3 

0 

4 

0 

1 

0 

3 

0 

1 

0 

8 

6 

0 

2 

0 

4 

0 

7 

0 

5 

0 

3 

0 

6 

7 

0 

7 

0 

2 

0 

4 

0 

5 

0 

3 

0 

4 

8 

1 

4 

0 

4 

0 

6 

0 

3 

0 

6 

1 

3 

9 

0 

4 

0 

7 

0 

8 

0 

5 

0 

5 

0 

9 

10 

1 

10 

1 

4 

0 

9 

0 

3 

0 

1 

0 

7 

11 

0 

4 

0 

4 

0 

4 

0 

6 

0 

5 

0 

3 

12 

1 

4 

0 

1 

0 

3 

0 

6 

0 

3 

0 

8 

13 

0 

6 

0 

2 

0 

4 

2 

4 

0 

6 

0 

3 

14 

0 

6 

0 

6 

0 

12 

0 

8 

0 

1 

0 

n 

15 

0 

10 

0 

9 

0 

6 

0 

6 

1 

7 

0 

5 

16 

0 

4 

0 

8 

0 

4 

0 

4 

0 

2 

1 

8 

17 

1 

9 

0 

8 

0 

4 

0 

6 

0 

6 

1 

9 

18 

1 

3 

0 

3 

0 

4 

0 

3 

0 

3 

0 

/ 

19 

0 

5 

0 

7 

0 

6 

0 

2 

1 

4 

0 

1 

20 

0 

7 

0 

5 

0 

6 

0 

5 

0 

10 

0 

3 

21 

0 

2 

0 

5 

0 

5 

0 

2 

0 

6 

0 

5 

22 

0 

5 

0 

5 

0 

4 

0 

3 

0 

5 

0 

8 

23 

0 

5 

0 

5 

0 

4 

0 

4 

0 

5 

0 

3 

24 

0 

9 

0 

7 

0 

3 

0 

6 

0 

5 

0 

2 

25 

0 

6 

1 

7 

0 

5 

0 

5 

0 

3 

0 

8 

26 

0 

3 

1 

5 

0 

9 

0 

6 

1 

2 

0 

4 

27 

0 

6 

0 

3 

0 

7 

0 

1 

1 

3 

0 

6 

28 

1 

5 

0 

3 

0 

3 

0 

4 

0 

4 

0 

4 

29 

0 

6 

0 

2 

0 

5 

0 

6 

0 

5 

30 

0 

9 

0 

1 

0 

7 

0 

8 

0 

5 

31 

1 

4 

0 

9 

0 

5 

Sums 

7 

164 

3 

137 

0 

154 

4 

138 

4 

141 

3 

169 

95 

etropolitan  Districts  in  the  year  1854. 

ar  1854,  and  the  Daily  Progress  of  the  Disease  throughout  the 
e  following  Table:  — 


,in  Cholera  and  Diarrhcea,  on  each  day  throughout  the  year  1854. 
agister  of  Deaths  in  the  General  Register  Office.) 


July. 

August. 

September. 

October. 

November. 

December. 

Cholera. 

8 
% 

Hi 

s 

Cholera. 

e3 
8 

.a 

s 

Cholera. 

Diarrhoea. 

Cholera. 

Diarrhoea. 

Cholera. 

Diarrhoea. 

Cholera. 

Diarrhoea. 

A 
U 

6 

/  ^ 

31 

389 

41 

70 

13 

1 

9 

0 

2 

n 
u 

7 

74. 

27 

459 

36 

61 

17 

2 

11 

1 

5 

n 

8 

78 

28 

329 

49 

76 

13 

4 

4 

0 

3 

n 
u 

8 

78 

29 

305 

38 

53 

20 

11 

7 

0 

3 

\ 

12 

101 

26 

267 

47 

60 

16 

3 

11 

1 

2 

0 

7 

104 

34 

259 

47 

41 

26 

4 

6 

1 

6 

1 

9 

78 

28 

235 

35 

37 

15 

2 

7 

0 

3 

2 

8 

107 

34 

215 

34 

47 

21 

1 

8 

0 

2 

1 

6 

96 

25 

259 

39 

37 

24 

6 

8 

0 

5 

0 

10 

83 

31 

256 

29 

38 

19 

0 

5 

0 

5 

0 

10 

105 

49 

233 

52 

29 

11 

0 

5 

0 

10 

2 

8 

98 

36 

246 

36 

17 

18 

3 

6 

0 

3 

1 

10 

108 

33 

203 

45 

24 

18 

2 

7 

0 

8 

1 

4 

116 

32 

158 

30 

35 

11 

2 

8 

0 

2 

1 

11 

90 

31 

208 

30 

32 

17 

1 

5 

0 

5 

4 

10 

115 

33 

223 

30 

19 

13 

0 

6 

0 

4 

2 

11 

125 

26 

190 

29 

26 

14 

1 

5 

0 

5 

3 

16 

97 

36 

179 

21 

18 

21 

1 

7 

0 

5 

7 

8 

121 

24 

208 

36 

25 

18 

0 

2 

0 

3 

C 

0 

13 

39 

1  R7 
10/ 

20 

o 
o 

1  a 
10 

2 

4 

0 

5 

6 

9 

131 

28 

142 

29 

15 

10 

1 

2 

0 

6 

6 

12 

131 

39 

159 

26 

13 

11 

0 

3 

2 

3 

17 

13 

131 

33 

137 

30 

5 

10 

2 

3 

0 

5 

16 

17 

140 

41 

129 

28 

12 

9 

0 

8 

0 

2 

24 

24 

118 

29 

104 

30 

3 

2 

0 

5 

0 

4 

20 

15 

100 

36 

106 

26 

4 

9 

0 

8 

0 

0 

23 

11 

122 

26 

90 

20 

6 

10 

1 

3 

0 

4 

27 

25 

144 

41 

88 

25 

5 

7 

1 

3 

0 

2 

53 

17 

137 

38 

75 

20 

4 

6 

1 

5 

0 

1 

41 

26 

187 

29 

66 

17 

3 

8 

0 

4 

0 

0 

44 

20 

211 

40 

0 

9 

0 

0 

308 

371 

3,513 

1,022 

6,084 

990 

823 

426 

52 

175 

5 

113 
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Atmospheric  Phenomena  in  relation  to   Cholera  in  the  Metropolitdn\i 

Districts  in  the  Year  1854. 

Having  discussed  the  different  meteorological  conditions  weekly  ■ 
which  prevailed  during  the  continuance  of  Cholera  in  the  Metropolis, 
it  is  necessary  to  trace  the  progress  of  the  disease  weekly  in  connexion, 
with  the  meteorology  of  the  period. 

From  the  beginning  of  the  year  till  the  week  ending  July  8,  the 
mortality  from  diarrhoea  averaged  35  weekly ;  till  this  time  21 
deaths  only  had  been  caused  by  Cholera,  and  these  were  scattered  ' 
over  the  27  weeks  from  January  1.    In  the  week  ending  July  15 
six  cases  of  death  from  Cholera  and  59  from  diarrhoea  Avere  registered  I 
The  weekly  progress  of  the  disease  M'as  subsequently  as  follows: — 


TABLE  LVIII.  — Shoaving  the  Number  of  Deaths  in  the  Me-  ■ 
TEOPOLis  from  Cholera  and  Diaerhcea,  in  each  week  froni. 
July  1  to  the  end  of  the  Year  1854. 


1854. 


Week  ending 


July 


August 


1 

8 
15 
22 
29 

5 
12 
19 
26 

September  2 
9 
16 
23 
30 

October  7 
14 
21 
28 

November  4 
11 
18 
25 

December  2 
9 
16 
23 
30 


Number  of  Deaths 
from 


Cholera. 


0 
4 
6 
33 
180 

488 
671 
772 
869 

1,646 
1,869 
1,527 


1 


,182 
658 

398 
227 
143 
48 

25 
16 
10 

5 

4 
2 
0 
2 
0 


Diarrhoea. 


38 
59 
59 
79 
122 

187 
237 
225 
245 

251 
289 
252 
206 
166 

120 
122 
103 
58 

54 
50 
44 
27 

30 
24 
37 
32 
13 
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It  is  desirable  to  trace  the  progress  of  these  numbers  with  each 
sectiou  separately. 

The  pressure  of  the  atmosphere,  as  shown  in  Table  IV,,  was  in 
excess  in  the  months  of  February,  March,  April ;  in  defect  in  May 
and  June ;  and  slightly  in  excess  in  July.  The  reading  of  the  baro- 
meter became  remarkable  towards  the  end  of  August,  and  the  pressure 
was  more  continuously  great  during  the  worst  period  of  the  disease 
tnan  at  any  other  time.  On  reference  to  Table  III.  and  the  notes 
which  follow,  it  will  be  seen  that  the  barometer  reading  was  as  high 
as  30^  inches  on  three  different  days  between  August  25  and  Sep- 
tember 10,  and  that  it  exceeded  30  inches  during  the  whole  of  this 
period.  The  reading  began  to  decrease  on  the  11th,  when  the  disease 
also  becjan  to  decline. 

The  readings  declined  below  30  inches  on  the  14th,  and  continued 
with  but  slight  variations  from  30  inches  till  after  the  20th.  The 
mortality  from  cholera  in  the  week  ending  September  16,  was  342 
less  than  in  the  preceding  week.  On  September  22  the  reading 
attained  30-4  inches  nearly,  and  was  high  till  the  end  of  the  month. 
The  decrease  in  the  mortality  in  the  week  ending  September  23  was 
345,  but  was  greater  in  the  week  ending  September  30,  the  decrease 
being  as  large  as  524,  notwithstanding  the  still  high  reading  of  the 
barometer.  After  this  time  the  rate  of  decline  steadily  continued  till 
the  end  of  October,  after  which  a  few  scattered  cases  only  occurred 
till  the  end  of  the  year.  The  reading  of  the  barometer  decreased  to 
29-37  inches  by  October  5,  and  increased  to  30  6  by  the  13th ;  declined 
to  29-3  inches  by  the  18th;  after  this  time  the  variations  of  reading 
were  frequent,  and  at  times  large  in  amount.  The  reading  in  November 
was  that  of  the  average,  but  was  below  it  in  December. 


Temperature  of  the  Air. 

Table  IX.,  Avith  following  remarks,  shows  the  temperature 
of  each  month  in  the  year  1854,  and  its  departure  from  the 
average.  From  January  1  to  April  21,  with  the  exception  of 
16  days,  VIZ.,  January  1  to  January  6,  and  February  10  to 
February  19,  the  mean  daily  temperature  of  the  air  was  in  excess. 
Ihe  average  daily  excess  of  the  101  days  ending  April  21  was 
3-4° ;  on  April  22  a  very  cold  period  set  in,  injuring^vegetation  and 
kiUmg  many  hardy  plants,  and  from  this  time  to  July  19,  a  period 
T  11  average  daily  defect  of  temperature  was  3-3°.  In 

lable  VIII.  the  departures  of  temperature  each  week,  from  July  8 
at  the  central  Metropolitan  stations,  are  given.  During  the  first  two 
v^reeka  the  temperature  was  between  4  and  5  degrees  below  the 
average,  but  on  July  20  it  rose  above,  and  on  the  25th  was  11°  in 
excess;  the  temperature  of  the  air  on  this  day  rose  to  90^  nearly 
Z  "^'t''^'^  ^"/^^^  y^--    The  mean  weekly  temperature 

ill  C^^^^^t^  T^'""^  "^"S"'*  ^e^^^t-    From  August  19 

4davs1'60  d  •      %T'^'''?  ™       excess,  averaging  fSr  these 

^as  6  -   th:        ^  Metropolitan  districts 

«^as  6,-  ,  the  number  of  deaths  from  Cholera  this  week  were  1  646 
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and  increased  to  the  maximinn  1,869  in  the  following  week,  the  tem- 
perature being  in  excess,  varying  from  1°  at  elevated  places  to  5' 
at  places  of  low  elevation ;  in  the  next  week,  ending  September  16, 
the  temperature  was  in  excess,  and  continued  so  till  tlie  wceb 
ending  October  14;  and  the  mortality  from  Cholera  declined  to  227. 
The  temperature  after  this  time,  with  the  exception  of  the  week 
ending  November  4,  was  below  its  average  till  December. 

Durino-  the  epidemic  the  mortality  was  greatest  at  those  places 
where  the  temperature  was  highest.  The  temperature  was  the 
highest  in  the  year,  excepting  in  the  week  ending  July  29,  when  the 
mortality  was  approaching  its  height,  viz.,  in  the  week  endmg  Sep- 
tember 2. 

Maximum  Temperature  hy  Day. 

Table  X.  contains   the   mean  weekly  highest  temperature  by 
day.    The   maximum  for  the   year,  viz.,  7 9-1°    occurred  m  the 
last   week  in    Julv.     The    mean   of   the   highest  temperature 
by  day  in   the  Metropolitan   districts,   in  the  month   ot  July, 
was  72  2°;  in  August  was  70  5^  and  in  September  71  ;  show- 
ing but  little  variation  in  this  element  in  the  period  oi  3  months. 
It  was  higher,  however,  in  September  than  m  August     In  the 
week  ending  September  2,  when  Cholera  was  at  its  height,  the  day 
temperature  averaged  73-5°,  being  the  highest  m  the  year  (excepting 
only  the  last  week  in  July).    The  day  temperature  howevei-,  m  he 
fatal  week  ending  September  9  descended  to  70°,  and  afterwaids 
declined  \veek  by  week  to  60.°  _  4.  ^ 

The  0-reatest  difference  between  the  maximum  day  temperatuie  ott 
consecutive  weeks,  viz.,  7°,  took  place  between  the  weeks  ending: 
October  14  and  October  2 1 .  ,      n,       .1  nf 

The  maximum  temperature  somewhat  follows  the  couioe  of  the 
disease.  The  little  difference,  however,  shown  in  Table  XI,  betv^een-i 
thehich  day  temperatures  recorded  at  both  high  and  low  stations  * 
is  iiotlufficient  to^  account  for  the  different  rate  of  mortahty  exist- 
ins;  at  each. 

Mirdmum  Temperature  hy  Night. 

Table  XII  o-ives  my  collected  information  upon  the  night  tem^ 
neinJure  of  London.  The  highest  night  temperature  took  plax^e^ 
L  lT  weeks  ending  Julv  2°9  and  September  2,  and  average* 
abou  ^51°  in  July  and  August,  and  46°  in  September,  at  the  ouH 
b^ig  stations;  Whilst  at  the  central  stations  they  ' //^^ 

Usr  in  those  months  ^-^l^^f^^fy^^^^^ 
perature  of  London  is  shown  m  lable  XIII.    In  ^^^^^^^^^ 
till  August  26  the  excess  varied  from  1°  *°         n  the  follolU 
ending  September  2  it  was  as  large  as  8    and  m  ^he  toliow  ^ 
week  amoiited  to  7°  nearly ;  the  excess  decreased  to  J^^^* 
q°  fn  the  two  foUowing  weeks.    The  excess  of  the  night  temp.^ 
Le  of  L^'d  n  was  therefore  the  greatest  when  the  disease  wa^ 
.n.LJno-  its  heio-ht,  and  decreased  as  the  disease  dechned  ,p 
|5F?n1rweek  ending  October  21,  being  about  the  same  aniounr 
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as  existed  before  the  epidemic  broke  out.  I  have  no  doubt  that 
the  excess  of  night  temperature  exercised  an  influence  in  the  progress 
of  the  epidemic. 

Diurnal  Rancje. 

Table  XVI.  and  remarks  following  give  a  great  deal  of  in- 
formation upon  the  range  of  temperature  and  the  weather  gene- 
rally during  the  progress  of  the  epidemic,  and  for  some  time  after. 
Table  XVII.  shows  that  the  daily  range  has  exceeded  the  average 
in  every  month  of  the  year  excepting  June.  Table  XV,  shows 
the  less  daily  range  at  the  Metropolitan  stations  than  that  due 
to  their  geographical  position ;  the  weeks  distinguished  by  the 
greatest  departures  were  those  ending  September  2  and  9.  In  the 
results  following  Table  XVI.  the  periods  most  distinguished  by 
large  defects  of  daily  range  were  from  August  26  to  September  11, 
during  which  time  the  disease  attained  its  height,  and  again  in  the 
calm  period  from  September  26  to  October  4.  The  less  daily  range  at 
stations  of  low  elevation  seems  to  have  exercised  an  important  influ- 
ence in  the  progress  of  the  epidemic. 

Thames  Water  and  its  Temperature. 

The  waters  of  the  Thames,  as  first  collected  in  Gloucestershire, 
are  pure,  and  continue  nearly  so  until  they  reach  Elchmond,  when 
they  become  tainted  with  every  description  of  impurity,  the  river  as 
it  passes  through  London  being  made  the  recipient  of  all  the  sewers 
and  waterclosets  of  the  Metropolis ;  much  of  this  matter  is  precipi- 
tated in  contact  with  the  mud  of  the  river,  but  much  also  remains  in 
solution.  From  this  water,  therefore,  it  is  not  to  be  expected  that 
pure  vapour  of  water  can  arise  ;  it  is,  in  fact,  tainted  with  all  the 
refuse  matters  dissolved  in  it. 

To  this  great  cause  of  malaria  is  to  be  added  the  wide  extent  of 
undrained  marsh  land  which  lies  to  the  east  of  the  Metropolis.  The 
heat  of  the  sumraer  acting  upon  the  sodden  and  decayed  vegetation 
scattered  over  its  surface  gives  rise  to  the  most  pestilential  vapours 
and  exhalations;  these  are  in  a  measure  contained  within  the  pre- 
cincts of  the  Metropolis,  London  being  bounded  on  the  north,  south, 
and  west  by  hills,  which  on  its  northern  boundary  exceed  420  feet. 

To  return  to  temperature.  I  made  a  series  of  experiments  on  the 
"Radiation  of  Heat  at  Night  from  the  Surface  of  the  Earth,"  (pub- 
lished in  the  Philosophical  Transactions,  part  1  1,  1847,)  and  found 
the  temperature  of  exposed  surfaces  to  be  dependent  upon  the  varia- 
tion  of  the  soil,  its  vicinity  to  other  soils,  its  elevation,  exposure, 
difference  of  level,  &c.  The  temperature  of  grass,  for  instance, 
adjacent  to  gravel  I  found  to  be  frequently  much  lower,  so  as  often 
to  be  below  the  temperature  of  the  dew  point,  whilst  the  gravel 
IJ.the  same  time  was  above  by  many  degrees.  In  like  manner 
the  marsh  lands  to  the  east  of  London  generate  volumes  of  mist  and 
yapour  dependent  upon  temperature,  but  from  their  volume  and 
intensity  are  less  easily  dispersed,  surcharged  as  they  are  with 
organic  matter,  and  the  effluvia  of  animal  and  vegetable  matter  in 
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all  stages  of  decay,  and  Avhicli  derive  accession  from  the  refuse  cast 
upon  the  banks  of  the  river,  and  left  by  the  receding  tide  upon  the 
mud.  The  vapours  thus  generated  mix  with  the  atmosphere,  and  in 
calm  weather  are  retained  in  its  lower  stratum,  subjecting  the  inhabi- 
tants within  and  around  their  dwellings  to  their  poisonous  influence. 

The  effect  of  temperature  upon  the  Thames  water,  in*  tainting 
the  surrounding  air,  is  exhibited  in  the  well-known  fact  that  diarrhoea 
and  summer  cholera  become  prevalent  after  the  temperature  of  the 
Thames  has  attained  to  60°,  and  from  the  fact  tliat  as  the  water 
declines  from  this  temperature,  so  also  do  the  above  diseases. 

By  reference  to  Table  XIX.  and  following  remarks,  it  Avill  be  seen 
that  the  temperature  of  the  Thames  attained  to  60°  on  J  une  22, 
and  descended  below  this  reading  on  September  26  ;  that  the  tempe- 
rature of  the  water  was  70°  towards  the  end  of  July,  fell  to  62°  at 
the  beginning  of  August,  and  attained  a  second  maximum  of  66°  at 
the  beginning  of  September. 

Here  then,  according  to  the  above  reasoning,  is  a  cause  for  the 
prevalence  of  disease  in  general,  if  not  of  Cholera,  during  the  period 
under  review;  the  insalubrity  of  which  was  greatly  heightened 
by  the  weather  at  the  time  being  close  and  sultry,  and  distinguished 
everywhere  by  a  continued  prevalence  of  mist  and  haze.  _  Durmg 
periods  of  clear  calm  weather  in  the  Metropolis,  that  is,  when 
the  Londoner  sees  the  sky  really  blue,  and  at  night  when  he  sees 
the  stars  shine  brightly,  or  when  the  air  is  in  gentle  motion,  the 
vapours  from  the  city  and  river  ascend  high  into  the  atmosphere, 
become  generally  diffused,  and  escape  observation ;  but  during  periods 
of  cloudy,  misty  Aveather,  and  particularly  during  calms  and  the  cold 
air  of  nights,  the  vapour  in  ascending  is  condensed  into  haze,  imst,  or 
fog,  and  kept  in  contact  with  the  surface  of  the  earth,  occupymg  the 
lowest  districts. 

The  crreater  the  difference  in  relation  to  the  temperatures  of  the 
air  and  water,  the  more  dense  will  be  the  mist  or  fog.  Table  XX. 
gives  these  differences,  and  exhibits  in  some  instances  an  excess  ot 
20°  temperature  of  the  Thames  over  that  of  the  air.  In  the  remarks 
following  this  Table,  it  will  be  seen  that  for  28  nights  ending  Septem- 
ber 12  the  average  excess  exceeded  16-5°. 

By  reference  to  the  wind  sections  for  this  period,  it  will  be  seen 
that' the  air  was  calm  both  by  day  and  night.  It  was,  therefoi-e, 
cliaro-ed  with  the  accumulated  vapours  for  this  long  time,  and  tatally 
was^their  influence  manifested  during  the  three  weeks  when  the 
disease  was  at  its  worst,  and  destroyed  5,8.34  of  the  Metropohtan 
population.  ^ 

No  reasonable  doubt  can  henceforth  be  entertained  as  to  the  per- 
nicious effect  of  the  London  fogs  during  the  summer  heats  nor  ot 
their  power,  under  any  favourable  combination  of  unusual  heat  or 
general  stagnation  of  the  air,  to  fan  into  flame  the  doi-mant  spaik^  o 
tn  epidemic  never  thoroughly  extmguished  smce  its  first  intioduc 
tion  to  English  soil. 


»  See  the  Registrar-General's  Report  upon  Cholera  in  England  in  1848  and  1849. 
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Wind. 

The  first  strong  wind  in  the  year  was  on  January  3,  when  from 
the  E.N.E.  there  were  pressures  to  4  and  5  lbs.  on  a  square  foot  of 
surfiice.    On  January  25  the  wind  blew  strongly  for  a  sliort  time 
from  the  south,  and  on  the  26th  from  the  S.W.    In  February,  from 
the  4th  to  the  9th,  the  wind  blew  almost  continuously  from  the  west 
and  S.W.,  with  pressures  from  3  to  5  lbs. ;  on  the  9'th  a  pressure  of 
12  Vo^.  was  recorded.    The  next  strong  wind  was  on  February  1? 
from  S.W.  and  W.,  with  pressures  varying  from  5  to  12  lbs. ;  and 
on  the  18th  and  191h  from  the  N.W.,  with  pressures  from  5  lbs.  to 
10  lbs.,  and  in  one  instance  to  18  lbs.    On  February  23,  24,  and  25 
there  were  pressures  of  3  lbs.  and  4  lbs.  from  the  S.,  S.W.,  and 
N.N.W. ;  from  March  8  to  II  there  were  occasional  pressures  of  3  lbs. 
from  S.W.    The  next  strong  wind  of  any  duration  was  on  April  22 
and  23  from  the  N.E.,  when  there  were  pressures  to  5  lbs.  and  6  lbs. 
On  April  28  there  were  pressures  to  5  lbs.  from  the  N. ;  on  April  30 
there  were  occasional  pressures  to  4  lbs.  from  the  S.W.    On  May  2 
there  were  pressures  to  6  lbs.  from  the  S.W.    On  May  7  and  8  the 
wind  blew  strongly  from  W.S.W.,  and  pressures  to  8  lbs.  and  10  lbs. 
were  recorded.    On  June  2  and  3  the  wind  blew  for  some  time  with 
pressures  to  4  lbs.  and  5  lbs.  from  the  N.E.    On  June  10  and  11 
the  wind  blew  from  the  S.W.  wdth  pressures  to  4  lbs.  and  5  lbs. 
On  June  26  there  were  pressures  from  the  W.S.W.  for  some  hours 
to  4  lbs.    Up,  therefore,  to  the  end  of  June  there  had  been  instances 
of  strong  wind,  though  somcAvhat  fewer  than  usual.    Up  to  this  time 
few  deaths  from  Cholera  had  occurred,  and  those  were  scattered  from 
the  commencement  of  the  year.  In  July  there  were  no  strong  winds, 
and  16  days  were  noticed  as  nearly  or  quite  calm.    In  the  second 
week  of  the  month  5  cases  of  Cholera  were  reported ;  in  the  week 
ending  July  22  the  numbers  increased  to  26,  and  subsequently  to 
133  in  the  last  week;  whilst  the  deaths  from  diarrhoea  increased  from* 
27  to  84.    In  August,  by  reference  to  Table  XXXV.,  it  will  be 
seen  that  6  out  of  the  first  10  days  were  designated  as  calm.    By  the 
week  ending  August  12  the  number  of  deaths  had  increased  to  no 
less  than  644.    On  August  11  the  air  moved  more  freely  from  the 
W.S.W.,  and  on  the  12th  from  the  S.  and  S.  VY.    From  the  13th 
to  the  18th,  portions  of  each  day  were  calm;  from  the  19th  the  air 
was  in  gentle  motion  till  the  23d ;  and  on  the  24th  there  were  pres- 
sures to  2  lbs.  and  3  lbs.  for  a  few  hours  from  the  W.S  W.  At 
intervals,  when  the  air  was  somewhat  less  stagnant,  the  rate  of 
mcreasc  in  the  disease  was  checked,  dating  from  August  12.    In  the 
weeks  ending  August  26  the  number  of  deaths  from  Cholera  was  847. 
irom_  August  25  to  September  11  the  air  was  still,  and  a  dead  calm 
prevailed  at  all  low  places.    This  was  the  calmest  period  in  the  year, 
and  the  disease  was  at  its  height.  The  number  of  deaths  from  Cholera 
in  the  week  ending  September  9  amounted  to  1,869,  and  from  diarrhoea 
to  289.     By  reference  to  the  remarks  following  Table  XXX.  it 
will  be  seen  that  from  July  1  to  September  11  the  direction  of  the 
wind  was  alternately  from  S.W.  and  and  for  an  equal  number 

ot  days;  but  on  those  days  in  which  it  was  passing  from  the  latter 
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point  it  was  mostly  in  gentle  motion  only.    On  September  12  tlie 
Avind  blew  for  a  couple  of  hours  with  a  pressure  of  2  lbs.  on  the 
square  foot,  and  the  air  became  in  motion  even  in  places  situated 
near  the  alluvial  of  the  Thames.    Shortly  after  the  disease  began  to 
decline.    From  September  3  to  September  20  the  wind  blew  every 
day  with  velocity  for  some  time,  and  the  disease  declined  rapidly. 
On  September  24  the  wind  blew  strongly  for  some  hours,  with 
pressures  varying  from  5  lbs.  to  7  lbs.  on  the  square  foot.    This  was 
followed  by  a  calm,  extending  to  October  2  ;  the  disease,  nevertheless, 
continued  to  decline,    On  October  5  the  wind  blew  for  a  few  hours 
from  the  S.W.,  with  a  pressure  of  3  lbs.    During  the  month  of 
October  the  wind  occasionally  passed  with  some  velocity ;  still  there 
were  12  days  partially  calm;  the  disease  declined  to  25  in  the  Aveek 
ending  the  4th  of  November. 

In  the  remarks  following  Table  XXXV.  it  is  shown  that  out  of 
the  123  days  from  July  1  to  the  end  of  October  a  calm  more  or 
less  prevailed  on  65  days,  which  is  more  than  one  half  of  the  entire 
number.  After  November  1 6  there  was  no  day  on  which  the  air 
•was  calm ;  a  few  fatal  cases  of  Cholera,  however,  continued  to  occiur. 

By  reference  to  Table  XXXYI.  and  following  remarks,  it  will 
be  seen,  that  the  air  was  at  all  times  in  much  less  motion  at  places 
situated  on  the  alluvial  of  the  river  Thames,  than  where  situated  on 
higher  ground.  In  connexion  with  the  progress  of  the  disease,  we 
perceive  that  at  such  places  the  epidemic  has  been  more  severe, 
committing  its  greatest  ravages  at  Lambeth,  AValworth,  Bermondsey, 
Hotherhithe,  Deptford,  Poplar,  &c.  At  these  places  and  at  others 
similarly  circumstanced,  the  air  was  stagnant  during  the  "  period 
between  August  25  and  September  11,  and  was,  besides,  stagnant  on 
all  the  65  days  noted  as  calm,  between  July  1  and  September  11,  at 
the  more  elevated  and  healthy  stations. 

Humidity  of  the  Atmosphere. 
Tables  XXI.  to  XXIX.  give  all  tlie  information  I  have  been  able 
to  collect  upon  the  humidity  of  the  air :  from  the  observations 
contained  in  them,  it  appears  that  there  was  one-twentieth  part 
less  water  in  the  air  than  the  average  for  these  months  and  in 
Table  XXIX.,  showing  the  weight  of  a  cubic  foot  of  air,  it_ would 
■seem  that  the  air  was  more  dense  than  usual,  as  the  mean  weight  of 
a  cubic  foot  of  air  was  2  grains  above  the  average. 


Thunder  Storms. 

There  were  but  few  thunder  storms  from  July  to  the  end  of  the 
Tear  The  following  are  all  the  instances  of  electrical  disturbances 
in  the  atmosphere  noted  about  the  Metropolis 

July  9,  30,  and  August  3  ;  thunder  heard  on  July  4,  10,  31,  August 
2  3  17,  and  19  ;  and  lightning  seen  on  July  24,  25,  and  August  2b. 
There  was  no  instance  of  thunder  or  lightning  about  the  Metropolis 
durino-  the  months  of  September,  October,  November,  and  December  ; 
in  fict  no  o-reat  electrical  disturbance  took  place  from  the  tune  ot 
the  first  outbreak  of  Cholera  in  July,  and  during  the  continuance  of 
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the  disease.  Hail  Avas  noted  on  one  day  only  within  the  same  interval 
of  time,  viz.  on  October  23.  ... 

So  far,  tiierefore,  as  the  electrical  observations  indicate,  in  con- 
nexion with  the  much  less  than  the  usual  number  of  electrical  distur- 
bances, it  would  seem  that  there  has  been  a  general  deficiency  in 
the  tension  of  the  common  positive  electricity  prevalent  during  the 
period. 

Electricity  of  the  Atmosphere. 

Table  XXXVII.  and  remarks  following  contain  all  my  collected 
information  upon  the  electricity  of  the  atmosphere  during  the  pre- 
valence of  Cholera.  No  observations  were  made  till  the  disease 
was  at  its  height ;  at  this  time  tlie  electricity  was  positive  but  weak, 
and  continued  so  till  the  end  of  September.  Positive  electricity  was 
generally  present,  with  tension  somewhat  greater  than  in  September, 
indeed,  always,  except  when  rain  was  falling,  in  the  months  of  October, 
November,  and  December,  at  stations  of  moderate  elevation.  Com- 
mon atmospheric  positive  electricity  has  therefore  been  as  prevalent 
as  usual. 

At  stations  situated  nearly  on  a  level  with  the  river  Thames,  the 
electricity  was  generally  weaker  than  at  stations  of  higher  elevation, 
and  was  more  frequently  negative. 

I  much  regret  that  the  electrometer  observations  began  too  late  to 
afford  any  decided  results.  They  would,  however,  seem  to  show 
that  a  deficiency  of  electricity  prevailed  during  the  time  when  the 
disease  was  at  its  height,  and  that  at  low  stations,  as  compared  with 
the  higher,  a  deficiency  was  likewise  to  be  observed. 


Ozone. 

By  reference  to  Table  XXXVII 1.  and  the  remarks  following,  it 
will  be  seen  that  no  ozone  was  detected  at  any  station  near  the  river, 
excepting  at  Battersea  and  Millbank,  where  a  little  was  recorded, 
but  at  stations  of  high  elevation  it  was  of  general  occurrence.  This 
may  be  accounted  for  by  the  great  amount  of  organic  matter  in 
the  atmosphere  in  low  districts,  especially  in  those  situated  on  a 
level  with  the  Thames.  These  stations  are  also  distinguished  by 
a  stagnancy  of  the  atmosphere,  and  it  remains  to  be  proved 
whether  the  total  defect  of  ozone  at  all  the  river-side  stations  is 
caused  by  the  presence  of  large  quantities  of  organic  matter,  decom- 
posed by  ozone,  itself  being  simultaneously  destroyed ;  or  whether  it 
is  owing  to  the  small  amount  of  ozone  contained  in  a  small  volume  of 
air,  Avhich,  to  obtain  a  perceptible  elimination  of  iodine,  should  pass 
the  test  papers  in  larger  quantities  ;  the  latter  supposition,  however, 
13  not  supported  by  the  observations  taken  at  places  where  ozone 
was  generally  noticed,  as  at  times  the  paper  was  less  discoloured 
during  the  day  than  during  the  calm  hours  of  the  night. 

Upon  this  subject  Dr.  Moffiitt,  in  a  recent  letter  addressed  to  me, 
says: — 

"  With  regard  to  the  absence  of  ozone  in  low  places,  and  places 
wliere  the  air  is  stagnant,  I  must  say  that  my  opinion  on  this  point 


still  oscillates,  and  I  am  as  undecided  to-day  respecting  its  absence 
under  these  conditions  as  I  was  five  years  ago.    There  is  no  doubt 
that  a  test  paper  is  much  sooner  tinged  in  a  current  of  ozoniferous 
air,  then  it  is  in  a  calm  of  the  same  air;  the  reason  of  this  is  obvious 
enough.    Ozone,  however,  is  often  detected  during  calms;  so  it 
cannot  be  owing  to  the  want  of  currents  of  air  above.    The  only 
time  when  calms  give  anything  like  the  amount  of  colouration  pro- 
duced by  a  strong  south  or  south-west  current,  is  when  they  are 
accompanied  by  continued  falls  of  snow.     During  such  falls  I 
have  seen  both  Schonbein's  and  my  own  papers  coloured  as  high  as 
10 ;  this  I  have  attributed  to  the  snow  flakes  bringing  down  the 
ozone  from  the  cirriferous  and  ozoniferous  regions  of  the  atmo- 
"  sphere.     Often  diu-ing  calms  cirri  are  observed  hovering  in  the 
"  higher  strata,  and  then  there  is  no  ozone;  but  when  the  curi 
"  come  down  to  the  earth's  surfiice  in  the  shape  of  snow,  they  bring 
"  the  ozoniferous  air  with  them.     Again  at  these  times  a  calm  may 
prevail,  and  ozone  will  be  detected  without  a  fall  of  snow ;  but 
when  this  is  the  case,  the  cirri  will  be  seen  moving  from  S.  or 
"  S.W.  to  N.  or  N.E.,  and  the  ozone  in  the  calm  merely  precedes 
"  the  setting  in  of  a  south  current,  if  the  barometer  reading  is 
"  decreasing,  and  a  thaw  will  soon  commence,  or  if  a  north  current 
"  of  the  reading  increases,  in  which  case  the  fresh  will  continue. 

"  So  much  for  the  cause  of  the  absence  and  presence  of  ozone 
"  during  proper  calms;  I  will  now  speak  of  the  absence  of  ozone 
"  in  stagnant  air.    I  must  first  say  that  I  have  not  the  least  doubt  : 
that  if  snow  fell  in  considerable  quantity  during  any  calm,  that  is  ^ 
«  to  say,  if  the  upper  strata  of  air  came  to  the  earth's  surface,  ozone 
«  would'  be  always  detected.    The  want  of  ozone  in  stagnant  air 
"  may  be  accounted  for  in  this  way.    Ozone  is  no  doubt  absorbed  i 
«  by  surrounding  objects,  or  dissipated  in  some  way  or  other  by  local  1 
"  influences,  and  if  the  supply,  either  laterally  by  current,  or  from  i 
«  above  by  downward  motion,  be  not  so  rapid  as  the  absorption  or  r 
dissipation,  it  must  be  in  smaller  quantities  in  places  where  atmo-  ■ 
spheric  currents  slowly  penetrate,  than  in  localities  freely  exposed ; 
"  or  it  may  not  be  in  appreciable  quantities.    I  am  inchned  to 
«  believe  that  fresh  and   new  surfaces  destroy  ozone.    I  have : 
«  observed  that  test  papers  have  remained  for  weeks  in  a  new  ozone  :■ 
test  box,  without  colouration,  which  papers  in  an  adjacent  box  were  . 
«  indicating  3,  6,  or  8  for  the  day.    This  discrepancy  I  attributed  to  I 
«  the  newly  wrought  wood.    It  has  been  said  that  ozone  is  destroyed  ii 
«  by  the  action  of  the  gases  produced  during  the  decomposition  ot  i| 
«  animal  and  vegetable  offal,  and  at  one  time  I  was' inclined  to 
«  believe  that  the  outbreaks  of  Cholera  in  the  neighbourhood  ol  t 
"  newly  cleaned  pits,  manure  heaps,  cesspools,  and  the  like,  was  the  -: 
«  result  of  the  removal  of  ozone.     Experiment,  however,  does  not . 
«  support  anything  of  the  kind.    I  have  often  placed  test  papers  m  a  * 
«  position  exposed  to  the  action  of  decaying  matter,  and  I  have  never  • 
<f  seen  any  difference  between  them  and  others  placed  beyond  its  • 
«  influence.     The  absence  of  ozone  in  low  lying  localities,  where. 
«^  Cholera  has  been  the  most  prevalent  and  fatal,  tends  to  prove  that 
«  ozone  is  a  purifying  agent." 
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Ozone  papei's  were  freely  distributed  in  the  Cholera  wards  of 
St.  Mary's  Hospital ;  a  trace  only  of  discolouration  was  observed  on 
September  17,  18,  and  27,  rather  more  on  September  21,  22,  and  30  ; 
but  no  trace  was  noticed  at  any  other  time. 

Test  papers  were  placed  in  the  different  wards  of  Caniberwell 
workhouse,  in  the  Cholera  decks  of  the  Bacchante,  and  over  each 
deck  of  the  Dreadnought  hospital  ship,  in  many  instances  in  close 
vicinity  to  the  patients,  under  the  direction  of  Dr.  Kooke,  and  no 
trace  of  discolouration  was  detected  in  a  single  instance  in  any  of 
these  situations.  In  fact,  with  the  exception  of  the  few  cases  noted 
at  St.  Mary's  Hospital,  every  test  paper  has  remained  colourless 
which  has  been  placed  in  stagnant  air,  whether  enclosed  or  not. 

Haze,  fog,  mist,  were  singly  or  together  prevalent,  in  July,  on  the 
11th,  21st,  25th,  26th,  29th,  and  in  August  on  the  13th,  16th,  17th, 
25th,  26th,  28th,  29tli,  and  31st.  The  beginning  of  September  was 
ushered  in  with  a  dense  blue  mist ;  in  the  second  week  of  this  month 
the  disease  was  at  its  height,  and  the  blue  mist  was  exchanged  for  a 
thick  atmosphere  of  fog,  which  continued  with  little  intermission  to 
the  end  of  the  month,  at  low  places  prevailing  both  day  and  night ; 
the  only  days  exempt  were  those  of  the  16th,  17th,  and  20th. 
During  all  this  time  the  distant  country  was  misty,  objects  at 
moderate  distances  were  indistinct,  and  the  sunshine  was  pale  and 
watery ;  occasionally,  however,  the  atmosphere  was  translucent,  and 
at  times,  in  London,  the  churches  and  buildings  were  defined  with 
a  remarkable  clearness  I  have  seldom  witnessed.  At  the  low-lying 
places  the  veil  of  fog  and  mist  might  be  said  never  during  the  whole 
of  September  to  have  been  dispersed. 

The  same  kind  of  weather  continued  in  October,  and  mist,  fog,  or 
haze  in  or  about  London  was  recorded  on  the  1st,  2d,  3d,  4th,  9th, 
10th,  12th,  13th,  14th,  15th,  16th,  18th,  20th,  21st,  23d,  24th,  25th, 
26th,  27th,  28th,  31st,  or  19  days  in  November ;  and  on  21  days  in 
December  similar  notes  were  made. 


Bain. 

Tables  XXXIX.  to  XLIII.  show  that  there  was  a  deficiency 
of  rain  in  every  month  of  the  year,  except  in  May  and  December. 
Table  XXXIX.  and  remarks  following  show  that  from  July  1  to  No- 
vember 25,  in  all  136  days,  not  a  drop  of  moisture  fell  on  93  days,  and 
that  the  amount  on  25  other  days  was  very  small,  so  that  but  little 
moisture  fell  on  118  days,  including  the  outbreak,  rise,  and  decline  of 
Cholera.  From  August  24  to  September  12  no  rain  at  all  fell,  a  period. 
It  must  be  remembered,  when  the  disease  was  at  its  worst.  Eain  to 
the  depth  of  0-4  inch  fell  in  the  week  ending  September  16.  The 
ram-fall  for  the  year  was  deficient  by  one-fourth  of  its  average. 


Drought. 

A  drought  was  felt  in  diiferent  parts  of  the  country  ;  the  springs 
were  low.    The  Eev.  J.  Slatter  reports  those  about  Oxford  to  be 
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7  feet  below  their  ordinary  level.  Wells  Averc  generally  low  ;  many 
about  tlie  country  were  dried  up,  and  the  opportunity  was  taken 
very  generally  of  clearing  ponds  and  wells  of  long  accumulated 
sediment. 

I  have  now  to  the  utmost  of  my  means  discussed  the  meteoro- 
logical conditions  of  the  period  under  the  influence  of  Cholera, 
The  results  derived  from  the  discussion  are  as  decided,  and  perhaps 
more  so,  than  might  have  been  expected  from  an  investigation  the 
first  of  its  kind  ever  instituted. 

In  the  advent  of  another  visitation  of  Cholera,  a  similarly  con- 
ducted inquiry  would  tend  to  prove  much  which  now  is  either 
matter  of  conjecture,  or  may  be,  of  mere  coincidence.  With  the 
view  of  discovering  whether  any  similarity  exists  between  the 
meteorology  of  the  period  just  discussed  and  that  of  former  years 
when  Cholera  Avas  prevalent,  I  have  instituted  a  brief  meteorological 
inquiry  with  the  years  1849  and  1832. 


Atmospheric  Phenomena  in  relation  to  Cholera  in  the  Metropolitan 
Districts  in  the  Years  1848  and  1849. 

In  the  week  ending  October  7,  1848,  there  were  13  deaths  from 
Cholera ;  this  number  increased  to  65  and  62  in  the  weeks  ending 
November  4  and  11  respectively,  declined  to  20  in  the  week  ending 
December  2,  and  averaged  36  weekly  from  October  1  to  the  end  of 
the  year. 

The  weather  during  this  period  was  variable,  and  the  changes  of 
temperature  were  frequent.  The  month  of  November  was  cold ; 
but  those  of  October  and  December  were  warm ;  the  fall  of  rain  was 
about  its  average.  The  amount  of  electricity  in  the  atmosphere  was 
small,  many  days  together  passing  without  the  instruments  at 
Greenwich  being  at  all  affected. 

The  direction  of  the  wind — 

From  October    1  to  11  -  -  was  S.W. 

„  October  1 1  to  20  -  -  „  N. 

„  October  20  to  31  -  -  „  S.  ^ 

„  November  1  to  7  -  -  „  S.W.  and  N.W. 

„  November  7  to  15  -  -  „  N. 

„  November  16  to  December  9  -  „  S.W. 

„  December   9  to  15  -  -  .,  S. 

„  December  11  to  31  -  -  „  N.N.E. 

and  the  air  was  generally  in  motion. 


Cholera  iuid  Diarrhoea  1853^  1854. 
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Table  LX. — The  Progkess  of  the  Epidemic  in  the  Year  1849  is  shown 
by  the  following  Table,  containing  the  Number  of  Deaths  from 
Cholera  registered  in  each  Week. 


rem 


1849. 
Week  ending 

Number  of 
Deatlis. 

1849. 

Week  ending 

Number  of 
Deaths. 

1849. 
Week  ending 

"  ■ — r 

Number  of 
Deaths, 

T 

J  anuary  6 

ol 

JMay  5 

4 

September  1 

1,663 

io 

94 

1  n 

o 
o 

8 

2,026 

20 

62 

19 

1 

15 

1,682 

27 

45 

26 

5 

22 

839 

X  c  ui  Ujxi  y  O 

o  / 

J unc  2 

Q 

iJ 

434  , 

ID 

00 

9 

UctODer  6 

288 

17 

49 

1  6 

42 

13 

110 

24 

40 

23 

49 

20 

41 

March  3 

35 

30 

124 

27 

25 

10 

15 

July  7 

152 

November  3 

11 

17 

9 

14 

339 

10 

6 

24 

10 

21 

678 

17 

8 

31 

4 

28 

783 

24 

2 

April  7 

5 

August  4 

91^6 

December  1 

1 

14 

2 

11 

823 

8 

0 

21 

1 

18 

1,230 

15 

1 

28 

1 

25 

1,272 

22 

1 

29 

0 

In  this  year  as  in  1854,  tlie  greatest  mortality  took  place  about t 
the  beginning  of  September,  but  was  more  fatal  in  the  early  monthss 
of  the  year.    In  the  week  endhig  January  6,  the  number  of  deathss 
was  61,  and  on  the  following  week  as  many  as  94.    The  epidemics 
subsided  at  the  end  of  March.   In  April  and  May  the  mortality  1 
was  small.    The  disease  broke  out  again  in  June,  and  in  the  week  ' 
ending  June  30  rose  to  124.    This  high  rate  of  increase  con- 
tinued till  the  disease  attained  its  maximum  2,026  in  the  week  j 
ending  September  8.    The  next  week  it  began  rapidly  ti/  decHne,  I 
and  decreased  to  839  in  the  week  ending  September  22,  and  to  25 
in  the  week  ending  October  27 ;  after  November  24  but  few  case- 
occurred. 

The  pressure  of  the  atmosphere  was  above  its  average  in  January, 
and  in  February  was  remarkable.     The  average  reading  of  the  | 
barometer  from  February  1st  to  the  18th,  was  30-56  inches  at  the  ' 
level  of  the  sea  ;  on  the  1 1th,  the  reading  was  as  great  as  30-91  inche? 
a  reading  likely  to  occur  but  once  in  30  years.    The  pressure  con 
tinned  high  till  about  the  middle  of  March.    The  mortality  from 
Cholera  h°d  decreased  from  94  in  the  second  week  of  January,  to_37 
in  the  week  ending  Februai-y  3  ;  had  increased  in  the  _  following 
week,  and  afterwards  declined  to  15  in  the  second  week  in  March.. 
The  pressure  Avas  below  its  average  from  the  middle  of  March,  iai 
April   and  May,  during  the  subsidence  of  the  disease.    In  June? 
the  disease  again  broke  out,  and  the  pressure  was  again  high,  andl 
remained  high   generally  till  September  8.    The  change  of  read- 
ino-s  in  August  was  small    On  September  1  it  was  29  67  mches,, 
increased  slowly  till  the  7th,  when  it  was  30-22  inches,  and  turnedl 
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J     .,^0  on  the  8th.    The  mortality  from  June  increased  to  its 
'^'T.    '  0?6  ki  th    veek  ending  September  8.    The  reading  of 
'^^"  2otcu' declined  rapidly  on  the  9th  and  10th ;  was  29-2  inches 
rS  outv^^^^^^^^^  11^^^'  '-^"^^  ''^^  further  decreased  to 

iiT^  inc   fon^  it  then  increased  to  30-56  inches  by  the 

th  and  decreased  to  29'78  inches  by  the  27th ;  the  disease 
aec  inino-  rapidly.  The  pressure  of  the  atmosphere  was  below  its 
.verage^in  September  and  December,  and  above  in  October  and 


Kovember. 


:  Temperature  of  the  Air. 

Till  the  disease  declined  in  the  middle  of  March  the  temperature 
was  hioh  with  the  exception  of  the  first  seven  days  in  the  year; 
from  January  8  to  March  17  the  average  daily  excess  of  temperature 
was  6°;  within  this  period  the  excess  exceeded  12°  on  three  days, 
13°  on  2  days,  and  14°  on  2  davs.  From  March  18  to  June  30  the 
temperature  was  low,  averaging  a  defect  of  3°  daily,  which  shows 
the  temperature  to  have  been  low  during  the  subsidence  of  the  disease. 
From  July  1  to  July  17  it  was  3°  in  excess;  from  July  18  to 
Auo-ust  5  was  2°  in  defect ;  from  August  6  to  August  12  was  6°  in 
excess:  a  few  days  of  rather  cold  weather  followed  ;  from  August_20 
toSeptember  10  the  temperature  was  in  excess,  averaging  4°  daily, 
and  this  period  was  distinguished  by  a  thick  and  stagnant  atmo- 
sphere, the  weather,  for  the  most  part,  being  close  and  oppressive. 
During  this  time  the  epidemic  increased  to  its  maximum,  after  which 
it  rapi°dly  and  continuously  declined.  The  temperature  ^  was  for  a 
few  days  together  above,  and  a  few  days  together  below  its  average, 
till  November  14,  after  which  it  was  chiefly  in  defect  to  the  end  of 
the  year. 


Direction  of  the  Wind. 

January,  February,  and  March  -    chiefly  S.W. 

April,  May,  and  June     -  -       „  N.E. 

From  July  1  to  July  8    -        -  -  -  S.W.  and  N.N. 

„     July  10  to  July  16         -  -  -  N.E. 

„     July  17  to  July  31          -  -  -  S.W. 

„     August  1  to  August  12   -  -  -  almost  calm. 

„     August  12  to  August  17  -  -  -  S.W. 

„     August  18  to  August  31  -  -  -  N.W. 

„     September  1  to  September  10  -  -  Calm. 

„     September  10  to  September  16  -  -  S.W. 

„     September  17  to  September  30  -  -  N.  and  N.E. 

„     October  1  to  October  16  -  -  -  N.E. 

„     October  17  to  November  18  -  -  S.W. 

„     November  19  to  November  30  -  -  N.E. 

„     December  1  to  December  14  -  -  N.E.  and  S.E. 

„    December  15  to  December  31  -  -  S.W.  and  N.W. 


no 


From  August  1  to  12  the  air  was  almost  calm;  from  the  12th  to  ' 
the  16th  it  moved  rather  quickly,  but  from  the  17th  to  the  end  of 
the  month  it  was  frequently  calm. 

At  the  beginning  of  August  the  sky  was  frequently  cloudy,  but 
at  times  was  clear.  During  the  latter  part  of  the  month  it  was 
nearly  always  overcast,  and  the  atmosphere  was  thick  and  hazy  ;  at 
times  so  thick  as  to  cause  a  great  gloom,  London  being  obscured  by 
a  dense  fog-like  mist,  which  overhung  the  city  and  rendered  it 
invisible  from  Greenwich.  Rain  fell  on  3  days  only,  to  the  amount 
of  0*4  inch  of  water. 

From  September  1  to  10  the  air  was  calm;  on  September  11 
and  12  the  whole  mass  of  air  at  all  places  was  in  motion,  and  thf 
hills  at  Highgate  and  Hampstead  were  seen  from  Greenwich.  Thi 
epidemic  at  this  time  was  at  its  height,  but  soon  after  rapidly 
declined.  From  the  15th  of  September  the  air  was  in  gentle  , 
motion. 

During  the  months  of  August  and  September  the  motion  of  the 
air  was  about  one  half  its  usual  amount ;  but  this  remark  is  appU-  - , 
cable  only  at  places  of  considerable  elevation.    At  low  places  the- 
motion  was  much  less,  and  at  many  times  it  occurred  that  a  strong;: 
wind  was  blowing  on  Blackheath,  when  at  the  same  time  not  the:  i 
slightest  movement  of  the  air  was  perceptible  near  the  Thames:  thi8>: 
was  particularly  the  case  from  August  19  to  24,  on  the  29th,  anddi 
from  September  1  to  10. 

During  the  outbreak  at  the  beginning  of  the  year  the  dlrec-!- 
tion  of  the  wind  was  chiefly  S.W.,  and  during  its  subsidence  was) 
mostly  N.E.  For  some  time  before,  and  when  the  mortality  was 
its  height,  the  air  was  in  a  stagnant  state  at  all  low  places,  particu-i 
larly  near  the  river  Thames.  The  disease  began  to  decline  on  the( 
whole  mass  of  air  becoming  in  motion. 

The  temperature  of  the  Thames  water  attained  to  60°  on  May  244 
and  declined  below  this  reading  on  September  14.  On  June  5  and  6B 
it  was  66°,  declined  to  61°  by  the  12th,  increased  to  62°  on  the  2l8t^ 
and  to  69°  about  the  middle  of  July  }  declined  to  62°  by  the  middld 
of  August;  increased  to  65°  by  the  beginning  of  September,  and( 
declined  to  60°  by  the  13th.  It  was  shortly  after  the  temperature  oil 
the  water  had  attained  to  60°  that  the  disease  broke  out  a  second 
time,  and  only  declined  when  the  temperature  of  the  water  descende* 
below  this  reading. 
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Fog,  haze,  and  mist  were  not  particularly  noted  till  the  month  of 
August ;  they  were  frequent  in  August  and  September,  and  were  ? 
noticed  on  fifty-three  days  in  the  quarter  ending  December  31. 

The  electricity  of  the  atmospliere  was  occasionally  strong,  but  for  r 
the  most  part  it  was  Aveak,  and  tlae  instruments  were  unaffected.  It  was  • 
nearly  always  positive.  Thunder  storms  were  rare  :  they  were  ; 
noticed  on  July  19,  20,  and  26  only.  Sheet  lightning  was  seen  on  i 
August  7,  11,  and  20. 

This  closes  my  investigation  into  the  meteorology  of  the  year  1849,  . 
which  exhibits  an  outline  of  facts  very  similar  to  that  of  1854. 

Atmospheric  Phenomena  in  relation  to  Cholera  in  the  Metropolitan  \ 

Districts  in  the  Year  1832. 

My  discussion  of  1832  will  be  yet  more  brief,  as  my  data  is  com-- 
paratively  meagre,  and  the  exact  progress  of  the  disease  is  not 
recorded.     The  office  of  the  Kegistrar  General  has  since  beeni 
founded. 
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I  The  total  number  of  deaths  in  London  from  Cholera  in  1832  was 
5,275,  which  is  less  by  far  than  the  aggregate  number  in  the  two 
succeeding  visitations.  The  progress  of  the  epidemic  was  as  follows: 
—It  broke  out  in  the  middle  of  February,  and  by  the  middle  of  May 
the  deaths  numbered  994.  It  then  subsided,  and  broke  out  again  iu 
June,  was  most  fatal  in  August,  and  by  the  end  of  October  the 
number  of  deaths  amounted  to  4,266.  It  then  declined  suddenly, 
and  in  November  and  December  the  number  of  deaths  was  15  only. 

Pressure  of  the  Atmosphere. 

On  January  1st  the  reading  of  the  barometer  was  29*40  inches, 
which  increased  to  30-36  inches  by  the  15th,  and  was  generally  above 
30  inches,  except  on  the  26th,  till  the  end  of  the  month.  The  reading 
declined  rapidly  on  February  1,  to  29*26  inches  on  the  2d,  but  was 
as  high  as  30-60  inches  by  the  10th.    The  disease  seems  at  this  time 
to  have  increased  in  intensity  at  places  where  it  had  previously  been, 
and  to  have  broken  out  at  fresh  places.    The  pressure  continued  high 
for  the  most  part  throughout  the  month.    In  March  the  readings 
varied  from  29-40  inches,  on  the  7th  to  30-40  inches  on  the  lOtL 
On  April  4  the  reading  was  30-64  inches,  which  was  the  highest  in 
the  year.     On  April  30  it  was  29*36  inches,  and  was  the  lowest  in 
the  month.    In  the  early  part  of  May  the  readings  were  high :  the 
extremes  Avere  30*45  inches  on  the  10th,  and  29*53  inches  on  the  31st. 
The  pressure  was  high  iu  March,  April,  and  the  first  half  of  May,  and 
the  disease  declined  to  its  minimimi  about  the  middle  of  May.  In 
June  the  readings  were  low  at  the  beginning  of  the  month,  and  high 
towards  the  end;  the  extremes  Avere  29*54  inches  on  the  6th,  and 
30-50  inches  on  the  30th.    The  disease  re-appeared  this  month.  In 
July  the  changes  of  reading  were  small ;  the  extremes  Avere  29-78 
inches  on  7th,  and  30-47  inches  on  the  15th.    The  pressure  for  the 
Avhole  month  Avas  in  excess.    In  August  the  reading  on  the  2d  was 
29-89  inches,  increased  to  30*50  inches  on  the  11th,  decreased  to 
29-83  inches  on  the  19th,  increased  to  30*13  inches  on  the  20th, 
decreased  to  29-20  inches  by  the  22d,  increased  to  30-13  inches  on  the 
24th,  and  decreased  to  21-29  inches  by  the  28th,  Avhich  was  the  lowest 
readino-  in  the  year.    The  disease  at  this  time  was  at  its  height 
and  its'^turnino-  to  decline  seems  in  some  measure  connected  with  the 
low  readino-      the  barometer  at  the  end  of  the  month.    On  bep- 
tember  4,  the  reading  Avas  30-34  inches ;  it  decreased  to  29-84  inches 
by  the  1 0th  ;  increased  to  30-40  inches  by  the  12th,  and  was  generally 
about  30  inches  during  the  remainder  of  the  month.    The  readmgs 
in  October  were  high,  but  there  was  nothing  remarkable  m  those  ot 
November  and  December.     The  pressure  of  the  atmosphere  was 
above  its  average  in  every  month  of  the  year,  excepting  June  and 
August. 

■  Temperaiitre  of  the  Air. 

The  temperature  was  below  its  average  in  every  month,  excepting 
in  Ai)ril  October,  and  December,  when  it  was  slightly  m  excess. 
T],P  r  -in^  warcoW  and  vegetation  backward,  and  it  was  noticed 
tha?  T^^^^^Z  -ather  took  place  till  towards  the  end 
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of  May.  The  summer  was  cold,  and  the  temperature  never  reached 
so  high  as  80°.  The  diurnal  range  of  temperature  was  small  in  every 
month. 

Clouds. — The  sky  was  for  the  most  part  covered  with  cloud,  and 
there  Avere  very  few  cloudless  days  in  the  year ;  at  the  same  time 
the  number  of  wholly  overcast  days  was  much  less  than  usual. 
The  clearest  periods  Avere  in  April  and  September,  when  the  sky 
Avas  less  tlian  one-half  covered  Avith  cloud ;  the  amount  of  cloud  in 
all  the  remaining  months  covered  something  less  than  three-fourths  of 
the  Avhole  sky. 

Rain. — The  fall  for  the  year  was  17  6  inches,  being  in  deficit  one- 
fourth  of  the  average. 

Foe/  Avas  noticed  on  January  20,  21  ;  February  22,  23,  25,  27  ; 
March  11  ;  October  22  ;  and  December  27  and  28. 

Haze  was  recorded  on  March  27,  September  4,  and  October  20. 

Thunder  and  lightning  Avere  noted  on  June  7,  August  2 ;  on  this 
day  there  A\^as  a  heavy  thunder  storm ;  August  3,  November  29, 
and  December  2. 

Hail  fell  on  June  7  and  December  2, 


Direction  and  estimated  Strength  of  the  Wind. 


Jan. 
Jan. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
May 
June 
June 
July 
July 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov 
Dec. 


1  to  Jan. 

10  to  Feb. 

1 1  to  Feb. 
1  to  Mar. 
8  to  Mar. 

12  to  Mar. 

29  to  Apr. 
16  to  Apr. 

25  to  Apr. 
1  to  June 
6  to  June 

26  to  July 
3  to  July 

18  to  Aug. 

3  to  Sept. 

4  to  Sept. 

8  to  Sept. 
20  to  Sept. 
25  to  Sept. 

30  to  Oct. 

19  to  Oct. 
29  to  Nov. 

5  to  Nov. 

9  to  Nov. 
28  to  Dec. 

27  to  Dec. 


10,  N.E.  Estimated  strength 

10,  S.W. 

29,  N.E. 
7,  S. 

11,  N.E. 
27,  S.W. 
14,  N.E. 
21,  S.W. 

30,  N.E. 
6,  N.E.  and  N.W.  chiefly 

25,  S.W.  chiefly 
2,  N. 

17,  W.S.W., 


J3 
5J 
3> 
JJ 
J> 
53 
3) 


2,  N. 

3,  S.W. 

7,  N.E. 
19,  S.W. 

24,  S.E.  and  N.E. 
29,  calm 
18,  W.S.W. 
28,  N.E. 

4,  S.W. 

8,  N. 
27,  S.E. 
27,  S.W. 

31,  N.E.  and  S.E. 


33 
33 
33 
35 
35 
53 
53 
55 
55 
55 
53 
55 
35 
55 
55 
55 


0 

6  Calm 

on  3  days. 

J 

•0 

55 

7 

55 

0 

5 

55 

8 

55 

1 

8 

53 

1 

55 

0 

4 

53 

2 

55 

] 

•7 

33 

0 

55 

1 

■3 

35 

1 

55 

1 

4 

55 

0 

55 

1 

•4 

55 

0 

55 

0 

•9 

35 

7 

55 

1 

0 

55 

3 

55 

0 

5 

38 

1 

55 
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^  The  direction  of  the  Avind  during  the  year  Avas  mostly  N.E.  and  S.  W» 
Ihc  numbers  showing  the  estimated  strength  can  be  considered  only 
as  relative  ;  from  them  it  seems  that  the  air  Avas  seldom  in  a  calm 
state  ;  the  longest  period  noted  as  calm  Avas  from  September  25  to 
September  29,  and  Avas  most  freely  in  motion  during  the  first  18  days 
in  October.    During  the  year  53  days  Avere  noticed  as  being  calm. 
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Conclusiov. 

The  meteorological  phenomena  in  relation  to  Cholera  in  the  year 
1832  furnish  us  with  the  means  of  comparison  with  the  phenomena 
of  1849  and  1854,  in  relation  to  the  general  pressure  of  the  atmo- 
sphere, temperature  of  the  air,  direction  of  the  wind,  fall  of  rain, 
clearness  of  sky,  and  frequency  of  electrical  distiu'bances,  but  do  not 
furnish  other  particulars. 

Those  of  1849  and  1854  furnish  the  means  of  satisfactorily  com- 
paring the  general  character  of  the  two  seasons. 

No  observations  were  made  at  the  centi'al  Metropolitan  stations 
in  the  years  1832  and  1849,  and  the  meteorological  ph.enomena  of 
the  outlying  stations  only  admit  of  strict  comparison. 

In  the  year  1832  the  barometer  reading  was  high ;  that  of  the 
thermometer  was  low ;  and  rain  was  deficient  one-fourth  of  its  ave- 
rage in  the  year.  In  the  summer,  when  the  disease  was  raging  for 
the  first  time  in  England,  the  barometer  was  high;  the  tempera- 
ture below  the  average ;  the  quantity  of  rain  small ;  the  direction  of 
the  wind  N.E.  and  S.  W. ;  the  air  not  in  much  motion ;  the^  sky 
partially  overcast,  and  there  was  a  seeming  deficiency  of  electricity. 

In  the  year  1849  the  pressure  of  the  aimosphere  was  great;  the 
temperature  high ;  the  sky  overcast ;  the  direction  of  the  wind  N.E. 
and  S.W. ;  the  atmosphere  misty  and  thick ;  the  velocity  of  the_  air 
less  than  one-half  its  avernge.  When  the  epidemic  was  at  its  height 
a  calm  prevailed,  with  a  misty  thick  atmosphere  at  all  places,  which 
was  sensibly  more  dense  and  torpid  in  low  places ;  the  weather  was 
dull,  thick,  and  oppressive ;  no  rain ;  temperature  of  the  Thames 
above  60°;  Aveak  positive  electricity ;  no  electrical  disturbances. 

In  the  year  1854  the  pressure  of  the  atmosphere  was  great ;^  the  tem- 
perature generally  high;  sky  overcast;  direction  of  the  wind  N.E. 
and  S.W°,  and  the  velocity  of  the  air  was  less  by  one-half  than  its 
average  for  some  time  before  ;  and  at  the  time  of  the  greatest  mor- 
tality from  Cholera,  the  barometer  reading  was  remarkably  high,  and 
the  temperature  above  its  average ;  a  thick  atmosphere,  though  at 
times  clear,  everywhere  prevailed  ;  weak  positive  electricity;  no  ram. 
In  low  places  a  dense  mist  and  stagnant  air,  with  a  temperature  m 
excess  ;  temperature  of  the  Thames  water  high ;  a  liigh  night  London 
temperature ;  a  small  daily  range ;  an  absence  of  ozone,  and  no  elec- 
tricity. 

The  three  epidemics  were  attended  with  a  particular  state  of  atmo- 
sphere, characterized  by  a  prevalent  mist,  thin  in  high  places,  dense  m 
low.  During  the  height  of  the  epidemic,  in  all  cases,  the  reading  ot  the 
barometer  was  remarkably  high,  and  the  atmosphere  thick.  In  1849 
and  1854,  the  temperature  was  above  its  average,  and  a  total  absence 
t)f  rain,  and  a  stillness  of  air  amounting  almost  to  calm,  accompanied 
the  progress  of  the  disease  on  each  occasion.  In  places  near  the 
river  tlfe  night  temperatures  were  high,  with  small  diurnal  range, 
a  deise  torpid  mist,  and  air  charged  with  tlie  many  impuri  les 
arising  from  the  exhalations  of  the  river  and  adjoining  ^^^f^'> 
a  defidency  of  electricity,  and,  as  shown  in  1854,  a  total  absence  of 
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ozone,  most  probably  destroyed  by  the  decomposition  of  the  organic 
matter  with  which  the  air  in  these  situations  is  strongly  charged. 

In  1849  and  1854,  the  first  decline  of  the  disease  was  marked 
by  a  decrease  in  the  readings  of  the  barometer,  and  in  the  tempera- 
ture of  air  and  water ;  the  air,  which  previously  for  a  long  time  had 
continued  calm,  was  succeeded  by  a  strong  S.W.  wind,  wdiich  soon 
dissipated  the  former  stagnant  and  poisonous  atmosphere.  In  both 
periods  at  the  end  of  September,  the  temperature  of  the  Thames  fell 
below  60°,  but  in  1854  the  barometer  again  increased,  the  air  became 
again  stagnant,  and  the  decline  of  the  disease  was  considerably 
checked.  It  continued,  however,  gradually  to  subside,  although  the 
months  of  November  and  December  were  neai'ly  as  misty  as  that  of 
Septembei-.  By  the  close  of  the  year  diarrhea  and  Cholera  had 
subsided,  but  a  higli  rate  of  mortality  still  continvTed. 

The  CO  existence  of  Cholera  with  coincident  meteorological 
phenomena  is,  to  say  the  least  of  it,  remarkable,  so  is  the  stagnant 
atmosphere  prevalent  during  the  time  of  Cholera  in  each  of  the  three 
periods,  and  which  would  seem  to  be  a  necessary  condition  to  the 
activity  of  the  disease. 

The  inimical  nature  of  the  influence  it  exercises  upon  the  public 
health,  I  regard  as  intimately  connected  with  the  state  of  the  water 
and  the  marshes,  which  in  the  preceding  pages  are  shown  to  be  large 
evaporating  surfaces  for  every  description  of  poisonous  exhalations. 
Impure  water  and  impure  air  are  Inseparable,  for  the  Impurities  of 
the  former  will  be  concentrated  into  the  surrounding  atmospherCj  and 
there  remain,  unless  rapidly  dispersed  under  favourable  atmospheric 
conditions. 

The  agency  of  the  river  in  fostering  diseases  is.  confirmed  by  the 
history  of  Cholera  just  traced,  and  which  we  find  to  have  been  most 
fatal  in  low  situations,  and  in  London  in  those  places  on  the  south 
side  of  the  Thames  Avhich  afford  an  undisturbed  lodsment  for  the 
reception  of  the  air  charged  with  the  poisonous  elements  from 
evaporation  and  exhalation.  The  effect  of  a  gentle  wind  Is  to  float 
this  atmosphere  to  enclosed  spots  where  its  malignity  becomes  con- 
centrated. 

This  closes  a  discussion  I  have  endeavoured  to  make  as  elaborate 
as  the  means  and  time  at  my  disposal  have  permitted. 

I  cannot  consider  the  birth  of  Cholera  attributable  solely  to  atmo- 
spheric Influences  ;  at  the  same  time,  the  preceding  pages  have  shown, 
beyond  a  doubt,  the  activity  of  London  climate  in  accelerating  the 
disease,  thereby  showing  its  progress  to  be  intimately  connected  with 
meteorological  influences. 

What  other  causes  are  combined  with  those  of  meteorology  to  aid 
the  progress  of  this  fonnidable  epidemic,  have  yet  to  be  ascertained. 


J ust  as  this  Report  was  printed,  I  received  a  copy  of  the  Report  of 
the  Sanitary  Commission  on  epidemic  yellow  fever  in  New  Orleans. 
Ihatparton  the  relation  of  meteorological  phenomena  to  cholera 
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and  yellow  fever,  written  by  Dr.  Edward  H.  Barton,  exhibits  a 
rare  example  of  patient  research;  he  having  discussed  with  minute- 
ness all  the  epidemics  of  cholera  and  yellow  fever  in  relation  to  the 
meteorology  of  the  district  as  far  back  as  the  meteorological 
observations  are  trustworthy,  and  he  points  out  the  meteorological 
condition  during  the  rise  and  progress  of  each  epidemic.  His  results, 
in  many  instances,  are  in  close  accordance  with  those  I  have  stated  in 
my  Report. 
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No.  II. 


Eeport  on  the  Examination  of  certain  Atmospheres  during  the 
Epidemic  of  Cholera.   By  Dr.  E.  D.  Thomson. 


The  facts  with  which  we  are  acquainted  in  reference  to  the  con- 
dition of  the  atmosphere,  indicate  that  its  main  constituents,  oxygen 
and  nitroo-en,  are  very  stahle  in  their  proportions.  The  mean  of 
experiments  made  on  the  composition  of  the  air  m  various  parts  of 
tlie  o-lobe  shows  that  the  amount  of  oxygen  by  measurement  is 
approximately  21  per  cent.,  and  that  of  the  nitrogen  79;  but  in 
certain  cases  within  the  tropics,  the  conditions  of  which  have  not  yet 
been  thorouo-hly  investigated,  the  quantity  of  oxygen  falls  to  20-3 
per  cent.  The  influence  of  this  diminution  woukl  be  slightly  to  lower 
the  weight  of  a  given  bulk  of  ah,  a  result  the  reverse  of  what  it  is 
understood  was  observed  during  the  first  introduction  of  cholera  into 
this  country  (Prout).  No  physiological  facts  seem  to  indicate  that 
such  a  shght  departure  from  the  normal  state  of  the  air  would  be 
attended  in  the  human  organization  with  a  disease  possessing  a 
reo-ular  type,  nor  even  would  such  a  consequence  be  lifible  to^  occur 
diu'lng  greater  irregularities  in  the  atmospheric  equilibrium  in  this 
directton.  The  agency  of  carbonic  acid  in  inducing  disease  can 
scarcely  be  quoted  as  hkely  to  occur  on  a  greitt  scale  in  nature, 
since  the  diffusive  power  of  this  and  other  gases,  so  sagaciously  dis- 
covered by  Priestley,  and  applied  by  him  to  explain  the  respiratory 
process,  always  tends  to  preclude  its  concentration,  except  under  a 
limited  number  of  peculiar  circumstances.  The  accumulation  of 
ammonia,  another  recognized  normal  constituent  of  atmospheric  air, 
from  the  insignificance  of  its  possible  amount,  could  scarcely  be 
quoted  as  a  likely  source  of  disease,  however  much  it  might  be 
valued  as  an  indication  of  the  collateral  existence  of  other  bodies 
of  organic  origin  in  the  air.  If  this  reasoning  be  admitted,  we 
should  be  compelled  to  look  for  the  source  of  endemic  diseases 
to  the  vapour  of  the  atmosphere  or  to  organic  bodies,  either 
disseminated  through  the  air  by  the  agency  of  heat  or  evapora- 
tion from  inorganic  or  organic  matter  placed  on  the  earth's 
surface.  Intermittent  fever  or  ague  is  one  of  those  diseases 
which  has  been  thoroughly  ascertained  to  be  endemic,  and  to  be 
dependent  on  terrestrial  causes  of  a  peculiar  character,  Whether 
the  cause  be  the  nature  of  the  atmosphere  in  which  the  human 
system  is  immersed  or  the  introduction  of  a  poison  into  the  circu- 
lation, is  a  question  open  to  discussion.  The  fact  that  removal 
from  the  marshy  or  intermittent  atmosphere  to  an  elevated  and 
dry  mountain  summit  or  table  land  obviates  or  speedily  terminates 
the  morbid  accession,  affords  support  to  the  view  which  would 
ascribe  the  occurrence  of  the  disease  to  immersion  in  an  atmo- 
sphere nearly  saturated  with  vapour,  and  the  consequent  inter- 
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ference  witli  the  necessary  evaporating  processes  over  the  surface 
of  the  healthy  body,  and  even  possibly  with  the  exhaling  powers 
of  the  pulmonary  organs.  But  this  aspect  of  the  case  seems  to 
obtain  less  support  from  tlie  circumstance  that  relapses  are  liable 
to  supervene  when  the  patient,  even  at  long  intervals  of  time,  is 
placed  in  atmospheres  where  different  conditions  prevail  to  those 
which  originally  gave  origin  to  the  disease.  Of  22  cases  of  ague 
which  were  under  my  charge  at  Wliampoa,  in  China,  in  a  pre- 
eminently intermittent  atmosphere,  situated  in  extensive  rice 
grounds  which  are  flooded  by  the  tide,  relapses  occurred  in  five 
instances.  Q'hree  of  these  relapses  came  under  treatment  in  the 
China^  sea ;  but  three  other  persons  were  attacked  on  the  same 
sea  with  ague,  who  had  escaped  all  its  symptoms  in  the  malarious 
atmosphere  of  Whampoa.  Another  relapse  took  place  in  the  Indian 
ocean,  and  the  fifth  relapse  occurred  in  Table  Bay,  with  a  tempe- 
rature of  71°  and  dry  weather.  But  the  most  striking  fact  was  that 
three  persons  who  had  enjoyed  good  health  in  China  were  seized 
with  ague,  one  the  second  day  after  losing  sight  of  the  Chinese 
continent,  and  two  others  in  the  China  and  Java  sea,  while  another 
instance  occurred  off  the  Cape  of  Good  Hope.  On  scrutinizing 
carefully  these  facts,  it  appears  that  least  difficulty  is  experienced 
in  explaining  them  by  the  supposition  that  a  poison  had  been 
absorbed  into  the  system  and  had  incubated  and  developed  itself 
into  disease  in  such  constitutions  as  were  predisposed  to  a  morbid 
state.  But  there  was  no  disposition  manifested  towards  the  pro- 
pagation of  the  disease  from  one  individual  to  another.  I  have  not 
observed  a  similar  character  to  prevail  as  to  the  protracted  period 
of  incubation  in  the  remittent  fever  of  China,  but  I  think  it 
probable  that  similar  cases  may  have  occurred.  It  is  well  known 
that  the  African  remittent  fever  has  its  symptoms  developed 
frequently  at  intervals  of  two  or  three  weeks  after  exposure  to 
the  causes  which  seem  to  produce  it  (Captain  Owen's  Survey  of 
the  East  Coast  of  Africa) ;  and  there  is  a  sutficient  analogy  between 
all  these  types  of  fever  to  warrant  the  suspicion,  at  least,  that  they 
are  regulated  by  analogous  laws. 

Brought  by  such  a  process  of  reasoning  to  the  inference  that  the 
production  of  endemic  diseases,  as  illustrated  in  the  case  of  intermit- 
tent fever,  is  most  easily  explained  by  the  hypothesis  that  a  poison  is 
introduced  into  the  system  by  absorption  from  a  malarious  atmo- 
sphere, it  remains  to  be  considered  whether  the  poison  is  disseminated 
in  the  air  in  the  gaseous,  vaporific,  or  mechanically  diffused  condition. 
There  are  no  facts  with  which  we  are  acquainted  having  any  tendency 
to  indicate  that  the  respiration  of  vapours  is  capable  of  producing  a 
disease  characterized  by  a  regular  type,  or  that  gases  act  physiologi- 
cally otherwise  than  as  dilutents  of  oxygen,  or  as  simple  poisons. 
Neither  is  the  evolution  of  gases  alone  from  organic  matter  calculated 
to  induce  such  diseases  of  endemic  nature  as  are  recognized  by  a 
regular  sequence  of  symptoms.  For  example,  the  extrication  of 
sulphuretted  hydrogen,  one  of  the  most  poisonous  gases  with  which 
we  are  acquainted,  or  of  phosphuretted  hydrogen  and  resulting 
poisonous  phosphorous  and  mild  phosphoric  acids,  would  not  be  fol- 
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lowed  in  a  mar^liy  district  by  ague,  so  far  at  least  as  our  knowledge 
of  the  physiological  action  of  these  bodies  enables  us  to  predicate. 
The  products  of  putrefaction  of  an  elastic  gaseous  nature  are  not  the 
chemical  substances  most  to  be  dreaded  in  the  production  of  disease, 
as  is  demonstrated  by  the  residt  of  such  action  on  the  poison  of  cow- 
pox  or  small  pox,  or  of  dissection  Avounds.  It  is  the  fresh,  unde- 
compobcd  matter  which  is  alone  capable  of  propagating  the  noxious 
mfluences  so  familiar  in  the  instances  to  which  allusion  has  been 
made:  and  any  agent  which  interferes  with  the  integrity  of  the 
morbific  molecule   destroys   its  capability  of  inducing  a  regular 

disease.  c  •  i 

It  was  in  consequence  of  the  result  of  this  mode  of  reasoning  that 
I  have  long  been  of  opinion  that  the  cause  of  endemic  diseases,  if 
dissemiuate'd  in  the  air,  must  exist  there,  either  in  the  condition  of 
solid  particles,  or  in  a  state  allied  to  the  vaporific  form.  The  practical 
bearing  of  this  conclusion  is,  that  we  are  not  to  expect  any  informa- 
tion respecting  the  morbid  condition  of  the  air  from  experiments  on 
a  small  scale  upon  the  chemical  constitution  of  the  normal  gases  in 
any  given  atmosiDhere,  or  even  on  the  minute  traces  of  abnormal  gases 
Avhich  may  be  detected  by  the  most  delicate  appliances  of  science. 
The  fact,  which  seems  to  be  well  authenticated  (Boussingault), 
that  the  inhabitants  of  South  America  are  enabled  in  some  locali- 
ties to  Avithstand  the  attacks  of  endemic  diseases  by  mecha- 
nical applications,  such  as  veils  placed  before  the  organs  of  respi- 
ration, so  as  to  sift  the  air  from  morbid  solid  particles,  supports 
the  view  of  the  organic  nature  of  malarious  poison.  Absorbent 
porous  bodies  used  instead  of  veils,  such  as  charcoal,  have  been  long 
disused  in  manufactories  from  their  power  of  condensing  gases,  Avhich 
are  replaced  by  the  inspired  air  in  its  passage  through  them,  and  are 
thereby  carried  into  the  circulation.  Proceeding  on  the  idea  inA'olved 
in  this  view  of  the  nature  of  the  cause  of  endemic  and  epidemic 
diseases  in  1849-50,  at  the  former  iuA'aslon  of  cholera,  I  subjected  a 
a  large  quantity  of  external  atmospheric  air  in  an  infected  district  to 
chemical  investigation  Avith  the  view  of  condensing  any  vapour,  or  of 
detaining  solid  particles  Avhich  might  be  disseminated  through  the  air. 
The  result  Avas  entirely  negative.  (See  Chemical  Researches  on  the 
Nature  and  Cause  of  Cholera, —  Transactions  of  the  Ttoyal  Medical 
and  Chirv.rgical  Society,  \o\.  xxxiii.  1850.) 

When  the  Board  of  Health,  during  the  occurrence  of  the  epidemic 
in  1854,  gave  its  sanction  to  investigations  bearing  upon  the  discovery 
of  a  tangible  cause  of  the  disease,  I  began  to  follow  out  on  a  more  ex- 
tended scale  the  experiments  Avhich  I  had  executed  in  1849-50.  For 
this  pui-pose,  as  before,  the  system  of  aspiration  was  adopted  for  draAV- 
ing  a  quantity  of  air  through  tubes,  and  subjecting  it  to  various  con- 
densing influences.  A  lai-ge  air-tight  cistern,  of  the  capacity  of  1 6  cubic 
feet,  Avas  constructed  of  Avood  and  lined  with  zinc.  A  pipe  connected 
with  a  water  cistern  conveyed  Avater  to  an  aperture  in  its  top,  Avhile 
a  tap  at  the  bottom  alloAVcd  the  cistern  to  be  emptied.  The  cistern 
was  fitted  Avlth  a  graduated  glass  gauge  tube  at  the  side,  which  indi- 
cated the  amount  of  water  and  air  contained  in  it.  An  aperture  in 
the  top  of  the  cistern  was  supplied  Avith  a  flexible  tube,  and  wa& 
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connected  witli  Woidfu's  bottles  and  tubes,  containing  jSuids  througli 
which  the  air  was  drawn  from  an  infected  atmosphere  by  the  aspi- 
rating power  of  the  water  contained  in  the  cistern  as  soon  as  it  was 
allowed  to  flow  out  by  the  lower  tap.  From  the  interest  taken  by  the 
authorities  of  St.  Thomas's  Hospital  in  all  that  concerns  the  pi'ogress 
of  medical  science,*  I  was  enabled  to  erect  this  apparatus  adjoining 
the  Avards  set  apart  for  the  reception  of  cholera  patients,  and  without 
moving  the  cumbrous  mechanism  could  thus  examine  the  expired  air 
of  the  cholera  ward  under  various  circumstances  together  wdth  the  ex- 
ternal air,  and  the  air  of  other  atmospheres.  The  ward  whose  atmo- 
sphere was  specially  examined  was  the  casualty  ward  of  the  hospital 
occupied  by  female  patients  attacked  with  the  epidemic,  but  the  atmo- 
sphere communicated  with  an  adjoining  ward  filled  with  male  cholera 
patients.  The  meteorological  conditions  which  prevailed  during  the 
period  when  a  series  of  experiments  was  carried  on  have  been  distri- 
buted under  five  different  heads  or  tables.  From  the  dates  appended  to 
these  tables  it  will  be  observed  that  the  apparatus  was  kept  in  action 
during  87  days,  or,  with  short  intervals  caused  sometimes  by  its 
slight  derangement,  the  experiments  extended  with  little  intermission 
from  the  13th  of  September  to  the  23d  of  December  inclusive.  The 
total  quantity  of  air  subjected  to  examination  under  difFei*ent  condi- 
tions during  this  period  approached  1,800  cubic  feet,  or  precisely 
1,794-6  cubic  feet. 

First  Experiment. 

Examination  of  the  Atmosphere  of  the  Cholera  Ward  lohen  filled  icith 
Patients.    (Table  I.    Plate  I.) 

In  this  experiment  glass  tubes  carefully  washed  with  distilled 
water  and  dried  were  conducted  from  the  centre  of  the  ward  along 
the  roof  of  the  ward,  and  terminated  by  dipping  into  distilled  water 
in  a  Woulfe's  bottle.  A  second  Woult'e's  bottle  was  connected  wdth 
the  first  bottle  by  a  tube  dipping  likewise  into  distilled  water. 
Beyond  these  w^as  an  U  tube,  which  was  filled  Avith  pumice  stone 
moistened  Avith  sulphuric  acid.  The  U  tube  Avas  connected  with  the 
aspirating  cistern  by  means  of  a  flexible  vulcanized  caoutchouc  tube. 
The  cistern  being  filled  Avith  water,  and  its  interior  placed  freely  in 
communication  Avith  the  system  of  tubes  and  bottles,  on  the  tap  at 
the  bottom  of  the  cistern  being  opened,  the  cistern  began  to  be 
emptied,  the  Avater  running  into  a  sink  placed  immediately  beneath, 
while  its  place  was  taken  by  the  air  of  the  Avard,  which  traversed  the 
distilled  water  in  the  Woulfe's  bottles  and  the  sulphuric  acid  in  the 
U  tube.  The  distilled  water  Avas  carefully  prepared,  and  just  before 
being  introduced  into  the  Woulfe's  bottles  it  was  rapidly  boiled. 
A  portion  of  the  same  Avater  in  a  stoppered  bottle  was  placed 
beside  the  apparatus,  and  was  carefully  examined  microscopically 
after  the  completion  of  the  experiment,  and  compared  with  the 
distilled  water  through  Avhich  the  atmosphere  of  the  Avard  had 
passed.    The  air  Avas  alloAved  to  stream  through  the  water  and 


*  The  dra-wings  of  the  objects  condensed  from  the  several  atmospheres  haA'e  been 
most  skilfully  and  truthfully  executed  by  Mr.  TufiFen  West. 
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suli)luirlc  iicld  duilng  four  clays,  until  98-6  cubic  feet  had  traversed 
the  tubes.    On  tlie  second  day  after  the  commencement  of  the  expe- 
riment it'bccame  very  evident  that  organic  matter  was  carried  along 
with  the  air  in  its  transit  through  the  tubes,  as  the  sulpliuric  acid 
in  the  U  tube  became  distinctly  dark  coloured,  and  as  the  process 
proceeded,  this  charring  effect  augmented  until  it  ^ssumed  a  colour 
Laloo-ous  to  that  fomiliar  to  chemists  in  the  case  of  Nordhausen  acid. 
The  distilled  water  subjected  to  the  action  of  the  air  was  found  to 
o-ive  a  strongly  acid  reaction  with  litmus  paper.    On  the  addition  of 
Sitrate  of  baryta  a  copious  precipitate  of  sulphate  of  baryta  tell, 
which  was  insoluble  in  hydrochloric  acid.    The  source  of  this  acid 
was  no  doubt  the  product  of  the  combustion  of  the  sulphur  of  coal 
used  for  heating  the  ward,  and  probably  also  of  the  gas  employed 
for  lio-hting  the  ward.    The  sulphur  of  the  pyrites  of  the  coal  and 
the  trar^es  of  bisulphide  of  carbon  frequently  found  m  gas,  yield, 
when  subjected  to  combustion,  sulphurous  acid,  which  again,  when 
brouo-ht  in  contact  with  water  and  air,  speedily  takes  up  more 
oxytren,  and  is  converted  into  sulphuric  acid.    No  chlorine  nor  other 
mineral  acid  could  be  detected  in  the  distilled  water.  ^  During  the 
course  of  the  experiment  delicate  filaments  became  distinctly  visible 
in  the  distilled  water,  which  were  easily  recognized  without  the 
application  of  any  magnifying  power  ;  and  after  the  cessation  of  the 
experiment  they  increased  in  magnitude,  thus  giving  strong  evi- 
dence of  Iheir  vital  vegetable  character.    It  deserves  notice  that  the 
greatest  amount  of  vegetation  and  of  mechanical  matter  visible  to 
the  eye  existed  in  the  second  Woulfe's  bottle  and  not  in  the  first, 
which  shows  the  difficulty  of  detaining  such  light  bodies  by  the 
resistance  of  water  alone.    Plate  1  exhibits  a  view  of  the  objects 
visible  at  one  time  under  the  field  of  the  microscope,  with  the  ex- 
ception of  h,  which  has  been  introduced  subsequently,  to  exhibit 
a  more  advanced  stage  of  the  vegetation  of  d.    The  coloured  fibres 
in  the  drawing  are  good  examples  of  filaments  of  cotton,  which 
are  characterised  by  their  ribbon-shaped  flatness  and  sharp  edge, 
while  they  are  tubular,  and  somewhat  tend  to  a  spiral  curvature. 
Two  filaments  of  this  description  are  visible  in  the  drawing  marked 
a :  the  larger  painted  with  royal  blue,  or  steamed  Prussian  blue,  and 
the  smaller  of  a  pink  tint,  derived  probably  from  madder.   These  ob- 
jects are  magnified  150  diameters.    The  figures  attached  to  the  other 
objects  indicate  the  number  of  diameters  to  which  they  have  been 
magnified.    The  object  in  view  in  thus  presenting  them  was  to  afford 
the  ad\  antage  of  a  prospect  of  everything  existing  under  the  object 
glass  of  the  microscope  at  the  same  time.    To  form  a  correct  notion  of 
the  nature  of  the  drawing,  we  have  only  to  consider  the  slide  containing 
the  figuj-es  represented  to  remain  stationary  under  the  microscope,  and 
that  some  of  the  smaller  objects  have  been  increased  in  size  merely  by- 
altering  the  powers  as  was  found  to  be  requisite.  The  most  striking  ob- 
jects in  the  drawing  next  to  the  cotton  fibres  are  filaments  of  hair,  b, 
and  probably  wool,  c.    On  the  latter  objects  it  is  by  no  means  easy  to 
give  a  decided  opinion ;  but  their  characters,  perhaps,  approach 
more  nearly  to  those  of  a  worn  portion  of  wool  than  to  any  other 
object  likely  to  be  present  in  such  a  locality.    Grouped  around  and 
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intermixed  with  the  cotton  filaments,  may  be  observed  fine  confer- 
void  looking  fungi,  d,  tubular,  with  their  tubes  occupied  at  intervals 
with  granular  or  vesicular  bodies;  /  represents  these  fungi  in  a  very 
early  condition  of  their  growth,  and  h  one  which  has  been  subse- 
quently introduced  into  the  drawing,  and  which  I  endeavoured  to 
bring  towards  maturity  by  growing  in  shallow  water.  During  the 
limited  period  at  my  disposal,  I  did  not,  however,  observe  any  ten- 
dency towards  the  formation  of  fructification.  Sporules  (e)  were 
abundantly  distributed  over  various  portions  of  the  field  of  vision 
and  in  one  specunen  examined,  two  potato  starch  granules  could  be 
distinctly  detected.  In  various  points  small  masses  of  siliceous 
matter,  traces  of  soot  and  dust  were  visible,  which  seem  to  have  been 
entangled  in  the  web  of  fungoid  mycelium,  which  rapidly  increased 
in  volume  by  continuous  growth  ;  vibriones  (g)  were  also  readily 
recognized  in  numerous  parts  of  the  field,  Avhich  were  characterised 
by  great  activity  and  rapidity  of  transit  from  one  point  to  another. 
Some  of  these  were  of  considerable  length,  but  were  too  minute  to 
enable  their  anatomy  to  be  made  out  even  by  a  power  of  a  thousand 
diameters.  It  is  not  easy  to  decide  as  to  the  nature  of  the  dottings 
and  minute  lines  which  can  be  traced  along  the  margins  of  the  larger 
objects,  although  their  forms  do  not  present  much  dissimilarity  to 
those  of  vibriones  (although  no  movements  were  recognized).  They 
also  resemble  what  has  been  observed  among  the  products  of  fruc- 
tification of  certain  classes  of  lichens.  From  this  experiment  we 
learn  that  considerable  qu-antities  of  matter  are  diffused  in  an  in- 
habited apartment  through  the  most  distant  portion  of  the  enclosed 
atmosphere  from  that  in  which  the  patients  breathe  and  are  immersed, 
since  the  tube  employed  in  the  trial  detailed  opened  near  the  ceiling 
of  the  room,  and  yet  constituted  the  medium  by  wliich  fragments  of 
cotton  fibre  detached  from  the  garments  of  the  female  inmates  were 
conveyed.  Besides  these  mechanical  impurities,  the  source  of  which 
can  be  so  readily  detected,  we  find  likewise  the  sporules  of  vegetables 
and  likewise  the  ova  or  germs  of  animal  existence.  This  view 
seems  more  consonant  with  the  circumstances  than  the  idea  that  the 
plants  and  animals  themselves  Avere  actually  dispersed  through  the 
atmosphere,  although  there  appears  nothing  paradoxical  in  the  anti- 
cipation that  if  particles  of  dress  are  so  volatile  they  may  be  accom- 
panied by  portions  of  vegetation  which  may  also  have  been  previously 
deposited  on  the  same  articles  of  clothing. 

Second  Expeeiment. 

Examination  of  the  Atmosphere  of  the  Cholera  Ward  lohen  half  filled 
loith  Patients.    (Table  II.    Plate  II.) 

As  I  had  resolved  to  prosecute  the  examination  of  the  air  of  the 
cholera  ward  continuously,  and  the  first  experiment  having  termi- 
nated Avhen  cholera  was  somewhat  on  the  wane,  the  second  experi- 
ment was  entered  upon  when  the  amount  of  patients  did  not  exceed 
half  of  the  previous  number.  New  bottles  having  been  charged 
with  carefully  prepared  distilled  water,  the  apparatus  was  arranged 
BO  that  the  air  should  traverse  two  Woulfe's  bottles,  containing 
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il'stilled  Avater,  and  a  U  tube,  which  was  surrounded  with  ice  and 
^  placed  between  the  Woulfe's  bottles  and  the  aspirating  cistern. 
T^^ble  ir  aftbrds  a  view  of  the  conditions  of  the  atmosphere  during 
♦he  experiment,  with  the  amount  of  air  passed.    The  air  examined 
ftmounted  to  240  cubic  feet,  and  was  allowed  to  pass  through  the  tubes 
a  irin"-  1 3  ^'^Y^-    ^^^^  quantity  of  air  transmitted  during  that  period 
was  240  cubic  feet,  and  the  proportion  passed  daily  was  pretty  equally 
Sstributed  over  the  fortnight  during  which  the  experiment  lasted. 
The  water  in  all  the  bottles  was  found  to  be  strongly  acid  at  the 
conclusion  of  the  trial,  and  to  give  a  copious  precipitate  with  nitrate 
of  baryta,  indicative  of  the  presence  of  free  sulphuric  acid.  The 
second  Woulfe's  bottle  contained  a  larger  amount  of  visible  matter 
detained  than  the  first  bottle,  while  in  the  U  tube,  which  had  been 
surrounded  by  the  ice,  a  very  considerable  quantity  of  organic  and 
other  forms  could  even  be  detected  to  a  certain  extent  by  the  eye. 
The  amount  of  water  in  the  U  tube,  which  must  have  been  con- 
veyed from  the  distilled  Avater  in  the  Woulfe's  bottles  by  the  trans- 
mitted air,  and  condensed  by  the  cooling  application,  amounted  to 
above  a  fluid  ounce,  since  the  tube  was  carefully  cleaned  and  dried 
out  at  the  commencement  of  the  experiment.    I  find  it  noted  that 
the  U  tube  contained  more  mechanical  matter  diffused  through  the 
water  condensed  in  it  than  appeared  to  exist  in  either  of  the  Woulfe's 
bottles.    Plate  2d  represents  an  accurate  delineation  of  the  forms 
visible  under  the  field  of  the  microscope  at  the  same  time,  the  powers 
employed  varying  from  100  to  200  diameters,  as  represented  in  the 
attached  figures.    The  forms  are  somewhat  different  from  those  in 
the  first  plate,  for  while  fragments  of  higher  organic  tissues  predomi- 
nate the  comparative  absence  of  fungi  is  suflficiently  striking,  a 
appears  to  be  organic  matter,  but  of  too  indefinite  an  aspect  to 
enable  an  opinion  to  be  risked  of  its  origin ;  b  is  obviously  a  egetable 
epidermis,  and  may  have  been  detached  from  an  onion  used  as  food ; 
c  is  vegetable  cellular  tissue  ;    <f  is   a  fragment  of  wood  ;  e  a 
filament  of  cotton  dress  dyed  with  madder  and  Prussian  blue;  /bears 
much  resemblance  to  a  filament  of  linen ;  (/  seems  to  be  vegetable 
hairs  (wheat?),  approximating  in  some  respects  to  those  of  tobacco 
leaf,  iDut  this  suggestion    occurred  from  the    circumstance  that 
tobacco  was  smoked  in  the  adjoining  ward,  and  on  one  occasion 
at  least,  in  the  ward  itself;  h,  from  its  stationary  charactei",  it  was 
concluded,  was  a  sponge  spicula,  although  in  some  respects  it  might 
be  mistaken  for  a  higher  order  of  organism ;  i,  minute  fungi,  are 
remarkably  scanty  in  amount  compared  with  their  prevalence  in  the 
products  of  the  first  experiment.    Sporules,  k,  however,  were  dis- 
tributed scantily  over  the  field,  and  a  spore  case,  7n,  apparently 
could  be  detected,  while  I  bore  a  strong  resemblance  to  the  spore 
case  of  Oidium  Tucheri.    A  fragment  of  spiral  vessel,  j,  occurs  on 
the  right  of  the  plate,  similar  objects  being  visible  in  the  epider- 
mic membrane  h.    The  form  represented  at  n  has  much  similarity 
to  the  stipes  of  Botrytis ;  o  is  obviously  a  portion  of  epithelium, 
which  has  floated  up  after  detachment  from  the  inmates  of  the 
Ward ;  -p  bears  a  strong  resemblance  to  oil  globules.  Throughout 
the  field  dark  masses  are  noticeable  which  seem  to  be  particles 
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of  siliceous  matter  and  various  impurities  which  are  canahl. 
of  being  detected  in  all  atmospheres  where  disturbance  of  dust  « 
Jiable  to  take  place.  The  present  experiment  differs  in  a  remarkahlp 
degree  from  the  results  of  the  previous  trial,  by  tlio  circumstance 
that  no  animal  matter  was  capable  of  being  detected  in  the  second 
case,  Avhile  m  the  former  instance  a  considerable  amount  of  vitality 
was  clearly  discernible.  But  after  careful  examination  reijeatcdlv 
resumed,  no  trace  of  vibrlones  was  visible  in  the  matter  detained  in 
the  second  air  examined,  notwithstanding  the  much  larger  proportion 
of  atmosphere  conveyed  through  the  tubes.  We  observe  also  amonff 
the  present  products  epithelial  matters  from  the  human  surfaces  and 
are  thus  presented  with  ample  evidence  of  one  of  the  consequences  of 
a  too_ condensed  population  by  the  possible  thorough  contamination  of 
the  air  which  must  be  used  for  respiration  with  not  only  the  impure 
exhaled  gases,  but  likewise  even  with  solid  particles  of  human  orio-in 
detached  and  diffused  through  the  atmosphere  in  which  the  inmates 
of  houses  are  immersed. 


Third  Experiment. 

Examination  of  the  Air  of  the  Ward  after  the  Removal  of  all  Patients 

(Table  III.    Plate  III.) 
In  this  trial  the  apparatus  was  preserved  in  the  same  state  of 
arrangement  as  in  the  second  experiment,  the  bottles,  however,  and 
tubes,  as  in  the  previous  cases,  being  quite  new,  and  having  never 
been  employed  for  chemical  purposes  previously  ;  they  were  carefully 
washed  out  and  dried.    Two  Woulfe's  bottles  occupied  the  same 
position  as  previously,  and  a  U  tube  surrounded  by  a  freezing 
mixture  connected  the  last  bottle  with  the  aspirating  cistern  by 
means  of  a  vulcanized  caoutchouc  tube.    This  experiment  lasted  for 
fifteen  days,  from  the  5th  to  the  21st  of  October  inclusive,  and 
comprehended  the  examination  of  304  cubic  feet  of  ward  atmosphere  ; 
(Table  III.)    The  patients  had  ceased  to  enter  the  ward  in  conse- 
quence of  the  decrease  of  the  epidemic,  and  the  only  disturbance 
which  ^  could  occur  in  the  atmosphere  must  have  been  due  to  the 
operations  of  cleaning  and  airing  the  apartment.    The  distilled  water 
through  which  the  air  passed  was,  as  on  the  preceding  instances, 
possessed  of  an  acid  reaction  due  to  the  presence  of  sulphuric  acid. 
The  visible  amount  of  detained  matters  was  more  minute  than 
previously,  and  it  was  this  circumstance  that  led  to  the  aspira- 
tion of  more  air  in  this  than  in  the  foregoing  trials.    But,  although 
no  patients  existed  as  inmates  of  the  ward,  there  was  a  free  com- 
munication with  the  adjoining  ward,  Avhich  was  occupied  by  males 
affected  with  the  epidemic,  where  fires  and  gas  were  in  an  active 
state  during  the  twenty-four  hours.    This  is  sufficient  to  account  for 
the  large  amount  of  lamp  black  (plate  3  e,)  which  occupies  such  a  pro- 
minent place  in  the  drawing.    The  circumstance  that  the  ward  had 
been  occupied  by  females,  and  had  undergone  the  process  of  sweeping 
and  Avashing,  explains  the  occurrence  as  in  the  former  experiments  of 
the  blue  and  red  filaments  of  cotton,  fig.  a,  and  of  what  corresponds  best 
with  wool,  h.  But  notwithstanding  the  amount  of  air  which  traversed 
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the  tubes,  it  cannot  fail  to  attract  attention,  that  but  a  minute  frag- 
ment of  fungus  (c)  remains,  while  it  is  still  more  worthy  of  remark, 
that  sporules  seem  to  have  entirely  ceased  to  pervade  the  same  atmo- 
sphere, which  during  the  period  when  the  ward  was  filled  with  inmates, 
was  characterised  by  abundance  of  these  vegetable  forms.    The  sili- 
ceous particles  mixed  with  the  fuliginous  matter  (c)  constitute  a  con- 
siderable portion  of  Avhat  is  often  termed  dust,  and  what  is  so  familiar 
when  a  strong  draught  is  made  to  permeate  an  apartment,  or  the 
deposit  on  the  objects  in  a  room  is  disturbed.    The  objection- 
able character  of  an  atmosphere  contaminated  by  dust  and  smoky 
particles  is  not,  however,  diminished  by  its  familiarity,  since  pathology 
points  out  to  us  the  results  of  such  noxious  influences  in  the  densely 
black  charged  lungs  of  the  weaver  and  collier ;  the  former  with  the 
lamp  black  from  the  murky  atmosphere  of  his  oil  lamp,  and  the  latter 
from  a  similar  cause,  with  the  superadded  auxiliary  of  the  finely 
diffused  coal  dust  of  his  subterranean  cell.    These,  and  the  facts 
which  have  already  emphatically  forced  themselves  on  our  attention 
during  the  discussion  of  the  present  examinations  of  air,  show  us 
that  when  we  can  detect  such  impurities  in  a  compai'atively  well 
ventilated  apartment,  we  may  not  be  surprised  if  the  air  of  densely 
crowded  dwellings,  allowed  to  stagnate  as  in  some  of  the  cellars 
in  the  Soho  district  which  I  visited,  packed  with  six  to  twelve 
inmates  in  a  cube  of  12  feet,  should  induce  disease  and  early  death. 
Whether  we  admit  or  not  Avith  the  Stoics  of  old  "  that  every  man  is 
rich  who  has  the  free  enjoyment  of  earth  and  air,"  certain  it  is  that 
the  human  being  must  be  reckoned  poor  indeed  who  is  continually 
immersed  in  an  impure  atmosphere. 

Fourth  Expeeiment. 
Examination  of  the  External  Atmosphere. 
(Table  IV.    Plate  IV.) 

In  this  research  the  same  form  of  apparatus  was  employed,  and 
the  same  mode  of  arrangement  as  has  been  already  described,  with  the 
modification  in  the  adjustment  that  the  tubes  leading  from  the  ward 
were  dispensed  with,  and  their  place  supplied  by  a  flexible  caoutchouc 
tube,  which,  protruding  into  the  external  air  through  a  window,  was 
carried  along  the  wall  of  the  building  a  few  feet,  and  was  then  made 
to  project.  The  experiment  lasted  for  21  days  from  the  21st  October 
to  the  16th  of  November  (Table  IV.),  during  which  560  cubic  feet  of 
air  streamed  through  the  apparatus.  It  was  long  before  any  visible 
appearance  of  mechanical  deposit  was  exhibited.  But  as  soon  as  any 
object  was  discernible  a  comparatively  rapid  augmentation  in  volume 
ensuccl,  affording  strong  evidence  of  the  development  of  vegetation  so 
beautifully  represented  in  Plate  4.  The  tardiness  in  the  growth  of 
the  fungus  may  perhaps  receive  some  explanation  from  the  fact 
Avhich  is  very  obvious  in  all  the  drawings,  viz.,  the  presence  of 
some  foreign  matter,  as  wool  or  cotton.  Until  some  such  bodies 
were  detained  by  the  water,  it  maybe  easily  understood  that  no  very 
striking  object  could  be  discerned  by  the  eye.  As  soon,  however, 
as  a  filament  of  cotton  gained  access  to  the  fluid,  it  woidd  exercise 
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an  obvious  tendency  to  aggregate  any  other  extraneous  bodies  which 
might  be  diffused  through  the  water,  and  by  affording  a  point  of 
iittachnicnt  to  sporules  woukl  enable  them  to  remain  in  a  certain 
degree  of  comparative  rest,  and  thus  enable  the  incipient  stage  of  o-ev- 
niination  to  proceed.  For,  on  the  cessation  of  tiie  streaming  of  the  rras 
through  the  water,  and  afterwards,  when  the  fluid  Avas  placed  in  perfect 
stillness,  even  in  the  absence  of  light,  vegetation  advanced  with  great 
rapidity.    Plate  4  exhibits  a  filament  of  cotton  (a)  of  a  brown  tin^e, 
magnified,  as  well  as  the  other  objects,  to  the  extent  of  200  dia- 
meters. Interlaced  with  it  is  what  agrees  most  nearly  with  a  filament 
of  worn  wool  (i),  and  a  crystalline  body  (c)  somewhat  resembling  in 
eome  respects  a  sjDonge  spicula.    A  fungus  (cl)  in  various  stages  of  its 
growth  occupies  the  prominent  portion  of  the  field,  and  sporules  (e) 
similar  to  those  probably  from  which  the  plant  originally  sprung  are 
observable  in  different  parts  of  the  drawing.      Throughout  the 
vegetable  masses  dark  fuliginous  matter  is  distributed,  derived  from 
the  soot  of  the  chimnies  or  from  the  gas  burnt  in  the  wards.  The 
proximity  of  the  source  of  the  air  to  the  building  renders  it  possible 
that  the  vegetation  may  have  proceeded  from  the  same  source  as  in 
the  preceding  experiments,  and  this  could  only  have  been  decided  by 
experiments  conducted  in  different  free  atmospheres  at  a  distance  and 
in  approximation  to  inhabited  neighbourhoods.     As  during  the 
present  investigation  every  day  Avas  occupied  in  the  examination  of 
different   atmospheres   for  comparative  purposes,  more  prolonged 
researches  must  be  deferred  to  another  opportunity.    The  present 
results  seem  to  hold  out  encouragement  that,  by  various  improve- 
ments and  expansions  in  the  mode  of  experimenting  Avhich  have 
suggested  themselves  in  the  course  of  the  collection  of  the  facts 
observed  in  this  report,  some  important  additional  light  may  be  thrown 
on  the  subject  of  impure  atmospheres,  and  on  the  best  means  of 
removing  the  extraneous  matters  which  constitute  their  contamina- 
tion, either  by  ventilation  conjoined  with  chemical  applications  or  by 
mechanical  or  other  auxiliary  means.     In  common  Avith  all  the 
experiments,  except  the  first,  Avhen  the  ward  Avas  filled  Avith  diseased 
patients,  no  trace  of  animal  movement  could  be  detected,  and  although 
the  acid  reaction  of  ail  the  solutions  Avas  equally  distinct,  no  Adbrlones 
were  visible  except  on  the  first  trial,  although  in  that  instance  the 
amount  of  air  subjected  to  examination  Avas  greatly  inferior  to  that 
.employed  in  all  the  subseriuent  examples. 

Fifth  Experiment. 

Examination  of  the  Atmosphere  of  a  Seiccr.    (Table  V.     Plate  V.) 

There  can  be  no  doubt  in  the  mind  of  any  one  who  has  been  in 
the  habit  of  directing  his  observation  to  the  condition  of  the  soil 
in  a  ci'ty^  that  there  exists  under  the  dwellings  of  the  inhabitants, 
tind  under  the  streets,  sources  of  impurity  which  may  well  induce 
lis  to  ascertain  if  some  amelioration  of  the  present  circumstances 
•cannot  be  adopted.  To  test  the  conditions  generated  by  the  fluids 
thrown  off  from  city  habitations,  the  present  experunent  was  made. 
The  most  accessible  means  of  chemically  examining  the  question, 


SEW  I'VIV  XmO  SIM  niKE . 

Eovf  L'L"."Ho  Dec^-  23':'.'in:)4'. 


J* 


129 


01 


aeemed  to  be  to  subject  to  scrutiny  the  atmosphere  in  immediate 
contact  with  these  fluids  themselves.     For  this  purpose  a  new  gas 
pipe  was  conducted  from  the  atmosjDhere  of  the  sewer,  and  connected 
tfith  the  apparatus  by  means  of  a  flexible  tube.    The  extremity  of 
the  ""as  pipe  dipped  downwards  to  within  a  foot  of  the  surface  of 
the  contents  of  the  sewer.     The  Woulfe's  bottles  were  arranged 
as  in  the  previous  experiments  with  a  U  tube,  the  air  having 
been  allowed  previously  to  stream  through  the  flexible  tube  alone 
in  connexion  with  the  cistern  to  displace  the  common  air  contained 
in  the  apparatus.    The  experiment  was  carried  on  during  27  days, 
fix)m  the  22nd  of  November  to  the  23d  of  December  inclusive, 
and  daring  that  period,  592  cubic  feet  passed  through  the  tubes. 
(Table  V.)    The  amount  of  meohanical  matter  detained  was  less  than 
in  any  of  the  preceding  experiments,  but  still  it  was  visible  to  the 
eye,  and  when  allowed  to  deposit  in  an  inverted  conical  vessel,  the 
sediment  could  be,  although  Avith  some  difficulty,  from  its  levity, 
collected  for  the  purposes  of  microscopical  examination.  The  distilled 
water,  which  in  all  the  previous  investigations  had  been  rendered 
strongly  acid,  yielded  on  the  present  occasion  the  most  unequivocal 
evidence  of  powerful  alkaline  reaction,  due  to  ammonia,  which  is  an 
usual  result  of  the  decompo.>>ition  of  such  animal  and  nitrogenous 
vegetable  substances  as  occur  in  the  sewer  Avaters.    Plate  5  exhibits 
a  delineation  of  the  matters  detained  in  the  transmission  of  the 
sewer  atmosphere  through  the  distilled  water.    Prominently,  as  in 
the   previous  drawings,  a  large  filament  (a),  probably  of  wool, 
appears  to  act  as  a  nucleus  or  means  of  aggregating  the'  rest  of 
the  sediment.     Beautifully  convoluted  round  it  we  find  branches 
of  the  elegant  mycelium  of  a  fungus,  which  appears  to  be  de- 
veloping.   Spore  cases  {d)  are  seen  in  the  lower  jjart  of  the  drawing, 
while  sporules  (e)  are  scantily  discernible.    All  these  objects  are  mag- 
nified to  the  extent  of  200  diameters.    In  the  upper  part  of  the  plate 
we  detect,  in  much  larger  quantity  than  in  any  of  the  previous  trials,  a 
nest  of  vibriones,  magnifi^ed  to  1,000  diameters,  characterised  by  the 
most  lively  and  active  motion,  traversing  the  field  of  the  microscope 
with  a  great  rapidity,  propelled  by  their  peculiar  vermicular  like 
action.    Of  a  smaller  size,  but  in  great  abundance,  similar  bodies 
may  be  noticed  to  the  lower  left  of  the  drawing,  and  thickly  stretched 
among  the  ramifications  of  the  mycelium.    These  appeared  strongly 
to  assimilate  to  vibriones  in  their  physical  outline,  but  movements 
were  not  so  visible,  except  in  some  cases  to  a  limited  extent.  The 
peculiarity  in  the  results  obtained  from  the  examination  of  a  sewer 
atmosphere,  affords  a  sufficient  distinction  to  enable  us  to  discriminate 
i\.  from  the  air  contained  in  wards,  and  in  the  free  atmosphere;  for 
while  all  the  other  atmospheres  investigated  have  been  highly  acid, 
the  an-  m  the^  sewer  has  been  strongiy  alkaline,  and  the  amount 
of  animal  life  in  the  sewer  has  been  found  greatly  to  predominate 
over  that  which  has  been  detected  in  the  atmospheres  above  ground, 
it  is  obvious,  then,  that,  in  addition  to  the  noxious  gases,  such 
Jrf  sulphuretted  hydrogen,  carbonic  acid,  carburretted  hydrogen, 
&c.,  which  may  be  evolved  in  various  proportions  from  the  decom- 
posing organic  matters  in  the  sewer  fluids,  there  exist  in  the  sewer 
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atmosphere  living  beings  of  vegetable  and  animal  origin,  or  at* 
least  the  sporules  and  germs  of  these  organisms  exist  there.  That 
analogous  growths  are  capable  of  being  propagated  in  the  animal 
systems  is  well  known.  .That  the  sources  of  the  latter  are  ex- 
traneous, seems  to  receive  countenance  from  the  interestino-  re- 
searches of  my  colleague,  Mr.  Rainey,  in  his  investigations  on  the 
pathology  of  cholera.  I  refer  to  his  report,  which  relates  the  fact  of 
his  having  discovered  an  entozoon  in  the  opening  of  the  air  pa^sao-es 
the  analogues  of  which  have  hitherto  only  been  found  imbedded  in 
the  tissues  of  the  human  body,  thus  yielding  evidence  of  the  foreign 
origin  of  such  animals.  His  observation,  too,  of  the  absence  of 
growing  fungi  in  solutions  when  the  supernatent  air  has  been  fil- 
tered, but  which  xmder  ordinary  exposure  to  the  atmosphere  arc 
covered  with  these  vegetations,  affords  strong  evidence  of  the  distri- 
bution of  such  seeds  in  the  air,  and  of  their  tendency  to  take  root 
and  grow  in  congenial  soils.  It  seems  scarcely  necessary  to  observe 
that  the  probability  of  the  air  deriving  any  wholesome  virtue  from 
the  presence  of  such  vital  powers  distributed  through  it  is  highly- 
improbable,  while  the  possibility,  on  the  contrary,  of  their  presence 
being  liable  to  be  followed  by  noxious  results  to  health  appears 
self-evident.  In  the  Soho  districts  I  found  great  complaints  widely 
distributed,  of  the  nauseous  and  sickening  odours  emanating  from 
the  gratings  placed  over  apertures  communicating  Avith  the  sew  ers, 
and  although  these  smells  might  alone  not  be  capable  of  engen- 
dering diseases  of  a  characteristic  type,  they  are  not  only  calculated 
of  themselves  to  prejudice  health,  but  they  are  indications  of  the 
accompaniments  of  foreign  organic  beings,  merely  traces  of  which  it 
is  probable  have  yet  been  detected.  The  investigation  having  been 
made  during  the  winter,  when  decomposition  of  organic  matter  is 
much  checked,  and  when  the  diminished  temperature  is  antagonistic 
of  organic  life,  it  would  be  necessary  to  conduct  comparative  trials  in 
summer,  before  conclusions  could  be  drawn  as  to  the  prevalence  of 
such  beings  in  any  atmospheres.  Simultaneous  observations  on  the 
meteorological  condition  of  the  atmosphere  are  likcAvise  of  importance, 
as  bearing  on  the  powers  in  action  on  its  mass,  to  ob^nate  any  stag- 
nant tendency  of  the  air  and  to  prevent  the  accumulation  of  extra-  is 
neous  and  morbid  influences. 

a 

Summary. 

From  the  results  which  have  been  obtained  in  the  course  of  the  e 
present  researches,  the  following  deductions  may  be  drawn:  — 

1.  That  in  the  atmosphere  of  a  cholera  ward,  mechanical  matters 
were  diffused  throughout  the  air  derived  from  the  inmates,  that  x 
sporules  of  fungi  and  germs  of  vibriones,  or  vibriones  themselves  * 
were  obtained  by  filtration  from  the  atmosphere — all  of  these  bodies 
being  adulterations,  so  to  speak,  of  the  pure  oxygen  and  nitrogen^ 
which  alone  constitute  the  wholesome  predominating  constituents  ot 
the  elastic  fluids  destined  for  respiration. 

2.  That  from  a  ward  only  partially  filled  with  patients  affected 
with  cholera,  substances  were  separated  which  were  mechanically 
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dispersed  to  the  very  summit  of  the  apartment,  mixed  with  fungi  or 
their  sporiiles,  while  no  vibriones,  unless  in  the  form  of  faint  traces, 
could  be  detected. 

3.  That  in  the  atmosphere  of  an  empty  ward,  communicating 
however  with  a  ward  containing  cholera  patients,  mechanical  matters 
were  obtained  and  traces  of  fungi,  and  perhaps  of  vibriones. 

4.  That  in  the  external  air  adjacent  to  an  hospital,  substances 
mechanically  distributed  were  likewise  found,  and  sporules  with 
fungi  Avere  also  detected  to  a  considerable  extent,  but  no  vibriones. 

5.  That  in  the  atmosphere  of  a  sewer,  bodies  were  also  found  in 
mechanical  diffusion  associated  with  sporules,  fungi,  and  vibriones. 

6.  That  the  air  contained  under  the  three  first  conditions  from 
wai'ds  possessed  an  acid  reaction,  that  the  external  atmosphere  like- 
wise indicated  a  similar  chemical  condition,  and  that  the  sewer  atmo- 
sphere was  alone  alkaline. 

7.  That  although  animal  and  vegetable  life  seem  unequivocally  to 
be  diffused  through  cholera  atmospheres,  it  would  be  premature  to 
infer  a  connexion  between  the  disease  and  these  organisms  until 
comparative  trials  have  been  extensively  made  on  other  conditions  of 
air ;  and  that  the  present  researches  must  be  only  considered  as  a 
single  stone  placed  as  a  contribution  towards  the  foundation  of  a 
larger  structure. 

Egbert  Dundas  Thomson,  M.D. 

St.  Thomas's  Hospital, 
18th  February  1855. 
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— First  Experiment  on  Atmosphere  of  Cholera  Ward  Avhen  filled  witK 

Patients. 


1854. 

Air 
passed 

in 
Cubic 
Feet. 

I-  ^ 

4)  T3 
01 

B  oi 

S  t 

d  o 
WO 

IDry. 

Wet. 

S 

3 
.§ 

a 

3 
1^ 

61-8 
59-9 
54-3 
61-0 
53-2 
57-4 

Direction 

Wind. 

Force. 

Sept.  "Wed.  13 
„    Thurs.  14 
„    Fri.  15 
„    Sat.  16] 
„    Mon.     18  i- 
„    Tues.    19  J 

6 
42 
16 

34-6 
98-6 

29-894 
29-742 
29-943 

29-  845 

30-  098 
30-004 

O 

68.7 
65-1 
65-0 
70-0 
67-1 
63-1 

64-1 
59-2 
59-3 
64-7 
57-6 
61-0 

75-9 
69-9 
68.2 

69-  1 

70-  9 
67-5 

S.W. 

s.w. 
w.s.w. 
w.s.w. 

w. 

N.W. 

Strong  breeze. 

Gentle  breeze. 
Strong  breeze. 

»» 

)> 

II.— Second  Experiment  on  Atmosphere  of  Cliolera  Ward  when  half  filled 

■with  Patients. 

Sept.  "Wed.  20 
„    Thurs.  21 
„    Fri.  22 
„    Sat.  23 
„    Mon.  25 
„    Tues.  26 
„    "Wed.  27 
„    Thurs.  28 
„    Fri.  29 
„    Sat.  30 

Oct.  Mon.  2 
„    Tues.  3 
„    Wed.  4 

Total  cubic  feet 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
32 
32 
16 

240 

29-  882 
30.093 

30-  327 
30-223 
30.289 
30-361 
30-337 
30-142 
30-131 
30-185 
30-054 
29-771 
29-826 

69-7 
60-0 
51.2 
58-5 

58-  0 
57-1 

63-  8 

64-  1 
56-8 
54-3 
53-4 

59-  9 
56-4 

63-5 
5G-0 
48-1 
55-7 
57-1 
52.3 

55-  9 
54-8 
53-9 
52-4 
57-6 

56-  5 
50-1 

68-  2 

69-  3 

61-  6 

59-  0 
67-0 
56-8 

62-  2 
66-0 
65-(; 

60-  6 
58-5 
60-8 
60-8 

57-3 

48-  2 

45-  1 

49-  6 

46-  4 
46-4 
46-7 
48-6 

45-  7 

46-  5 
45-0 
48-1 
45-0 

w. 

N.W 

N.W. 

N.W. 

N.W. 
W. 

E.S.E. 

S.E. 
W.S.W. 

S.W. 

Calm. 
W.N.W. 
W.S.W 

Strong  breeze. 

Gentle  breeze. 

Fresh  breeze. 
Gentle  breeze. 

») 

)» 

)) 

Fresli  breeze. 
Gentle  breeze. 

III.— Third  Experiment  on  Atmosphere  of  Cholera  Ward- when  empty. 

Oct.  Thurs.  5 
„    Fri.  6 
„    Sat.  7 
„    Mon.  9 
„    Tues.  10 
„    Wed.  11 
„    Thurs.  12 
„    Fri.  13 
„    Sat.  14 
„    Mon.  16 
„    Tues.  17 
„    Wed.  18 
„    Thurs.  19 
„    Fri.  20 
„    Sat.  21 

Total  cubic  feet 

16 
16 
16 
16 
16 
32 
32 
32 
16 
16 
16 
16 
16 
32 
16 

304 

29-582 
29-527 
29-958 

29-  714 

30-  046 
30-149 
30-531 
30-448 
30-309 
29-996 
29-360 
29-277 
29-798 
29-370 
29-606 

64-9 
56-4 
54-8 

58-  4 

59-  4 
58-6 
52-6 
46-4 
51-9 
50-8 

50-  1 
49-9 
46-8 
52  •  8 

51-  9 

58-4 
54-8 

49-  7 
57-6 
56-6 
52-2 
46-9 
44-8 

50-  2 

46-  2 

47-  4 

48-  8 
42-8 

49-  9 
48- 

64-0 
67-5 

57-  0 

58-  0 
61  -2 

59-  0 
59-4 
59-9 

52-  0 

53-  3 

52-  5 
51-4 
51-0 

53-  1 
53-0 

52-  7 

53-  9 
46-5 
52-1 
50-4 
50-5 
43-0 

37-  0 
43-4 
43-1 

38-  5 
43-2 
37-9 
43-3 
43-2 

S.W. 

E. 

E. 
Calm. 

W. 
N.W. 

N. 

W. 

W, 
N.N.E. 

E. 
N.W. 

W. 
N.W. 
N.W. 

Fresh  breeze. 
Gentle  breeze. 
Strong  breeze. 

Gentle  breeze. 
Fresli  breeze. 
Gentle  breeze. 

11 

?» 

»» 

Fresh  breeze. 
Gentle  breeze. 
j> 

Fresh  breeze. 

In  these  Tables  the  temperatures  refer  to  the  external  atmosphere  in  the  shade.  During 
the  period  of  experiment  no  ozone  was  detected. 
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jy^  FouKTH  Experiment  on  the  Air  of  the  External  Atmosphere. 


1854. 


Oct.  Sat. 

„  Mon. 

„  Tues. 

„  Wed. 

„  Thurs. 

•    „  Fri. 

„  Sat. 

„  Mon. 

Nov.  Wed. 

„  Thurs. 

„  Fri. 

„  Sat. 

„  Mon. 

„  Tues. 

„  Wed. 

„  Thurs. 

,.  Sat. 

„  Mon. 

„  Wed. 


21 
23 
24 
25 
26 
27 
28 
30 
1 
2 
3 
4 
6 
7 
8 
9 
11 
13 
15 


,,  Thurs.  16 
Total  cubic  feet 


Air 
passed 

in 
Cubic 
Feet. 


16 
32 
32 
32 
32 
48 
32 
32 
32 
16 
16 
32 
32 
16 
32 
32 
32 
16 
32 
16 


560 


eter 
ted. 

1 

1 

Wind. 

Dry. 

Wet. 

a 

O  H 
cd  O 
MO 

Direction 

Force. 

29" 606 

51-9 

48*0 

53-0 

43-2 

N.W. 

Fresh  breeze. 

29-348 

51-7 

47-2 

55-8 

42*9 

W. 

29-511 

48-9 

44-8 

53-1 

37'4 

s.w. 

)> 

29-043 

46-4 

45-5 

50-9 

40-9 

E.N.B. 

>J 

29-746 

45-4 

43-1 

47-4 

36*3 

W.N.W. 

Gentle  breeze. 

30-389 

44-9 

43-1 

48-5 

34-0 

S  W. 

)» 

30-346 

54-9 

50-0 

54-5 

41-0 

s.s.w. 

Fresh  breeze. 

30-192 

57-9 

54-1 

54-0 

44*1 

s.w. 

Gentle  breeze. 

30-423 

49-8 

43-5 

63-7 

44-6 

N. 

5) 

30-366 

52-0 

51-0 

62-4 

45-1 

s. 

30-285 

50-0 

45-4 

54*6 

44-3 

N.W. 

Fresh  breeze. 

30-226 

46-8 

44-2 

50-6 

38-3 

K 

Gentle  breeze 

30-403 

48-0 

44-2 

54-3 

40- 1 

N.W. 

» 

30-546 

46-1 

44-2 

49-2 

35-8 

W. 

30-257 

46-9 

44-6 

47-8 

39-1 

w.s.w. 

Fresh  breeze. 

30-230 

41-9 

38-5 

49-5 

35-1 

N.NE. 

1? 

30-095 

47-1 

45-5 

49-5 

36-5 

N. 

Gentle  breeze 

30-171 

44-6 

42-1 

44-3 

32-0 

S. 

i> 

29-117 

46-8 

45-4 

47-2 

33-3 

s.w. 

)» 

29-041 

48  4 

47-2 

48-0 

40-2 

E.S.E. 

)» 

V. — Fifth  Experiment  on  the  Atmosphere  of  a  Sewer. 


Nov. 

Wed. 

22 

32 

29 

972 

40 

-4 

39 

-0 

43 

-5 

35-1 

N.W. 

Gentle  breeze. 

J> 

Thurs. 

23 

16 

29 

-093 

48 

4 

37 

1 

40 

-8 

32-0 

E.N.E. 

77 

)l 

Fri. 

24 

16 

29 

316 

39 

2 

38 

-0 

39 

2 

32- J. 

N. 

77 

)J 

Sat. 

25 

16 

29 

616 

39 

1 

38 

1 

40 

5 

32-5 

N. 

77 
77 

J) 

Mon. 

27 

16 

30 

086 

31 

4 

30 

2 

37 

2 

27-8 

N. 

» 

Tues. 

28 

16 

29 

832 

40 

9 

40 

0 

40 

5 

28  9 

W. 

Fresh  breeze. 

Wed. 

29 

16 

29 

033 

47 

1 

44 

1 

47 

0 

37-6 

W. 

77 

)» 

Thurs. 

30 

16 

29 

675 

41 

5 

39 

5 

48 

0 

39-5 

w. 

Gentle  breeze. 

Dec. 

Fri. 

1 

16 

29' 

664 

44 

4 

42 

1 

48 

6 

38-4 

N.W. 

Fresh  breeze. 

)) 

Sat. 

-2 

16 

30 

009 

43 

8 

39 

6 

45 

8 

35-6 

N.W. 

77 

5> 

Mon. 

4 

16 

30 

170 

47 

1 

43 

3 

48 

6 

41-3 

W. 

77 

)» 

Tues. 

5 

16 

29 

597 

50 

1 

47 

5 

50 

2 

46-0 

W. 

77 

Wed. 

6 

32 

29 

607 

43 

6 

40 

4 

51 

2 

35-6 

S.W. 

77 

)» 

Thurs. 

7 

32 

30 

243 

40 

5 

38 

9 

44 

6 

34-5 

N. 

77 

)> 

Fri. 

8 

32 

29 

847 

46 

2 

45 

2 

46 

0 

32-4 

W. 

77 

" 

Sat. 

9 

32 

29 

485 

43 

8 

41 

2 

49 

3 

40-8 

N.W. 

77 

)) 

Mon. 

11 

16 

30 

061 

36 

4 

35 

0 

38 

5 

27-5 

S.S.W. 

Gentle  breeze. 

51 

Tues. 

12 

16 

30 

161 

40 

1 

38 

4 

44 

6 

35-2 

W.S.W. 

J> 

Wed. 

13 

32 

30 

249 

44-2 

42 

2 

45 

6 

35-2 

W.S.W. 

77 

?) 

Thurs. 

14 

32 

29 

972 

53 

0 

51 

8 

54 

3 

41-3 

w. 

77 

Fresh  breeze. 

?) 

Fri. 

15 

32 

29 

977 

52 

9 

49 

1 

55 

4 

48-3 

w. 

Strong  breeze. 

»> 

Sat 

16 

16 

29 

850 

45 

9 

43 

1 

54 

6 

43-8 

N.W. 

Fresh  breeze. 

77 

Tues. 

19 

16 

29 

890 

36 

0 

32 

8 

41 

4 

31-6 

w. 

Gentle  breeze. 

77 

AVed. 

20 

32 

29 

533 

43 

1 

42 

5 

43 

4 

32-7 

N.N.W. 

Strong  breeze. 

77 

Thurs. 

21 

16 

30 

143 

39 

9 

39 

0 

44 

6 

31-2 

W. 

Gentle  breeze. 

77 

Fri. 

22 

16 

29 

855 

52 

1 

51 

0 

53-4 

36-2 

W.N.W. 

77 

Sat. 

23 

32 

29 

944 

45 

5 

43 

0 

54-0 

40-8 

w. 

77 
77 

Total  cubic  feet 

■  592 

134 


No.  III. 

Report  on  the  Microscopical  Examination  of  certain  Atmospheres 
during  the  Epidemic  of  Cholera.    By  Mr.  Eainey. 


The  observations  which  will  form  the  first  part  of  tliis  Report 
have  an  especial  reference  to  the  condition  of  the  atmosphere  in  a 
Cholera  district,  both  when  Cholera  was  present,  and  after  it  had 
entirely  left  the  neighbourhood.  In  the  prosecution  of  these  ia- 
quiries  I  have  had  the  advantage  of  a  series  of  very  careful  experi- 
ments, instituted  and  carried  on  at  St.  Thomas's  Hospital,  upon  a 
very  large  scale,  by  Dr.  Dundas  Thomson,  the  Professor  of  Chemistry 
at  this  Hospital. 

As  Dr.  Thomson  8  report  wiU  contain  the  details  of  these  experi- 
ments, it  T^dll  only  be  necessaiy  for  me  to  make  such  allusions  to 
them  as  wiU  be  required  to  render  my  own  observations  intelhgible. 
The  immediate  object  of  these  experiments  was  to  transmit  the  air 
of  one  of  tlie  Cholera  wards  at  different  periods  through  a  small 
quantity  of  distilled  water,  in  order  that  it  might  be  determined  by 
microscopic  examinations  whether  the  water  thus  treated  contamed 
any  organic  or  inorganic  bodies  when  Cholera  prevailed  which, 
could  not  be  found  in  it  when  the  disease  was  absent.  First,  some 
of  the  distnied  water  through  which  the  air  of  the  Cholera  ward 
had  been  transmitted,  when  the  disease  was  at  its  height,  was 
examined  by  the  microscope  with  the  best  lenses,  under  the  best 
illumination.  This  water  contained  a  great  variety  of  substances, 
some  of  which  were  alive,  and  evidently  in  an  active  state  of  growth: 
these  were  so  apparent  as  to  be  visible  to  the  naked  eye.  The  other 
substances  were  not  possessed  of  life,  but  were  from  the  dust  which 
had  floated  in  the  atmosphere  of  the  ward.  These  latter  consisted 
of  minute  hairs,  of  vegetable  fibres  of  different  kinds  and  colours, 
of  starch  granules,  amorphous  black  carbonaceous  matter,  which 
were  particles  of  smoke,  and  lastly  of  epithelial  cells.  With  respect 
to  the  origin  and  presence  of  these  substances  in  this  water,  little 
need  be  said,  since  it  is  at  once  obvious  that,  in  the  act  of  making 
the  beds,  and  in  that  of  dressing  and  undressing,  nvmierous  vege- 
table and  animal  fibres  would  be  detached  from  the  bed  clothes, 
with  particles  of  starch  which  had  been  employed  for  stiffening  the 
patients'  linen,  and  be  wafted  into  the  upper  part  of  the  air  of  the 
ward,  and  from  thence  be  carried  by  the  tubes  connected  with 
the  apparatus  into  the  distiUed  watei-,  in  which  they  would  be  de- 
tained. With  these  substances  the  epidermic  scales  in  progress  of 
desquamation  from  the  surface  of  the  body,  when  detached  from  it 
by  the  slighest  friction,  would,  from  their  extreme  lightness,  readHy 
ascend,  and  mingling  with  them  in  the  atmosphere,  form  also  a 
part  of  this  heterogeneous  compound.  These  contaminations  being, 
diffused  through  the  whole  of  the  air  in  the  ward,  would  not  only 
gain  access  to  the  parts  of  the  apparatus  destined  to  convey  them 
into  the  fluid  in  the  reservoirs,  but  they  must  with  equal  facihty 
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find  their  way  into  the  lungs  of  all  who  are  obliged  to  breathe  the 
same  contaminated  atmosphere.    But  it  must  be  remarked  that  such 
impurities  are  not  confined  to  the  atmosphere  of  the  wards  of 
hospitals ;  they  exist  of  course  in  the  air  of  all  apartments  where 
persons  sleep  ;  their  proportion  to  the  quantity  of  pure  air  depending 
Spon  the  number  of  persons  in  any  one  apartment,  its  size,  the  time 
they  spend  there,  and  also  upon  their  general  habits  of  personal 
cleanliness,  or  the  neglect  of  it.    These  impurities  are  present  also 
in  the  open  air,  especially  in  densely  populated  districts,  where  they 
be  mixed  with  gaseous  contaminations  of  different  kinds.  As 
it  respects  the  origin  and  presence  of  the  living  organic  bodies 
before  alluded  to  in  the  distilled  water,  some  further  observations 
,axe  necessary.    These  bodies  had  the  appearance  of  small  flocculent 
^masses  in  the  fluid  at  the  bottom  of  the  vessel,  visible  to  the  naked 
eye.    These  were  examined  at  the  same  time  by  Dr.  Thomson  and 
'myself,  and  were  found  to  consist  of  the  mycelia  of  fungi,  appa- 
rently in  an  active  state  of  vegetation,  mixed  with  the  fibrous 
-portion  of  the  impurities  before  mentioned.    By  a  most  careful 
examination  with  the  microscope,  I  could  not  discover  any  appre- 
•eiable  diflerence  between  these  growths  and  the  mycelia  of  ftoigi, 
-which  had  formed  in  solutions  of  vegetable  substance  after  exposure 
'to  the  air  where  no  Cholera  was  present.    In  this  instance  these 
fimgi  were  associated  with  more  or  less  extraneous  vegetable  fibres  ; 
"but  these  I  believe  to  be  altogether  unnecessary  for  the  production 
of  these  bodies,  as  the  mycelia  of  fungi  are  capable  of  developing 
•themselves  in  fluids  where  no   such  extraneous  matter  is  pre- 
sent.   Besides  the  fungi,  there  were  extremely  minute,  colourless, 
indistinctly  beaded  fibres,  resembling  in  their  general  characters  that 
foim  of  vibrionia  called  "bacterium.''     These  were  so  abundant 
as  to  cover  some  of  the  larger  branching  fibres  of  the  mycelium  to 
which  they  seemed  to  be  attached.    These  bodies  are  so  extremely 
minute  that,  tmder  a  magnifying  power  of  900  diameters,  and  good 
illumination,  they  do  not  present  very  definite  structural  characters. 
I  do  not  recollect  to  have  seen  them  on  mycelia  growing  in  as- 
tringent vegetable  solutions  prepared  for  the  purpose  of  producing 
fungi. 

A.fter  this  another  portion  of  distilled  water,  through  whicb  the 
atmospheric  air  of  the  same  ward  had  been  transmitted  precisely  in 
the  same  manner  as  before,  though  when  the  disease  was  very  much 
on  the  decline,  was  submitted  to  microscopic  examination.  This 
'  water  contained  impurities  attributable  to  dust,  similar  to  those 
'  already  particularized  in  the  other  water,  also  the  same  two  living 
organic  bodies,  although  the  vibrio-like  fibres  were  much  less  nu- 
merous than  in  the  first  experiment ;  however  they  were  in  sujSficient 
quantity  to  remove  all  doubt  as  to  their  actual  existence.  These 
fibres,  as  also  the  mycelia  found  in  this  water,  presented  the  same 
characters  as  those  found  in  the  first  quantity. 

Next  a  third  portion  of  distilled  water  was  treated  precisely  in 
•  the  same  manner  as  the  other  two,  though  after  the  Cholera  had  en- 
tirely left  the  district.    This  water,  like  the  last,  contained  some 
foreign  particles,  attributable  to  dust,  also  the  mycelia  of  fungi  in 
considerable  abundance,  and  apparently  in  an  active  state  of  vege- 
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tation,  bnt  I  could  not  find  any  of  the  vibrio-like  growths,  although 
I  examined  this  water  with  great  care. 

The  next  microscopic  exan^inations  wliich  were  instituted  were 
made  with  the  view  of  determining  whether  any  organic  bodies  were 
present  on  the  lining  membrane  of  the  air  passages  of  those  who  had 
died  from  Cholera  which  were  not  to  be  found  in  the  same  situations  ia 
those  who  had  died  from  other  causes.  The  membrane  covering  the 
inferior  vocal  chords  was  considered  to  be  the  part  most  suitable  for 
this  examination,  as  it  is  diflicult  to  imagine  how  organic  bodies 
floating  in  the  air,  sufficient  in  quantity  to  destroy  life  on  reaching 
the  interior  of  the  lungs,  could  all  pass  through  so  small  an  aperture 
as  the  rima  glottides  Avithout  leaving  some  trace  behind  on  that 
membrane.  This  portion  of  the  mucous  membrane  is  also  well 
adapted  for  such  an  examination,  in  consequence  of  its  epithelium 
being  squamous,  and  not  ciliated,  as  in  other  parts  of  the  air  pas- 
sages, and  so  transparent  and  simj)le  in  its  character,  that  in  case 
any  extraneous  bodies  had  been  there  arrested,  they  would  be  placed 
under  circumstances  the  most  favom-able  for  tlxeir  detection  and  mi- 
nute inspection  by  the  microscope.  I  accordingly  examined  the 
larynges  of  eleven  persons  who  had  died  in  the  Cholera  ward  of  this 
(St.  Thomas's)  Hospital.  They  were  all  well  marked  cases,  and  the 
•  examination  of  each  was  made  as  soon  after  death  as  circumstances 
vs^ould  permit.  The  appearances  were  in  all  these  cases  moderately 
uniform.  I  could  detect  nothing  like  spores,  or  the  mycelia  of  fungi, 
or  the  vibrio-like  fibres  in  any  one  of  them.  Had  these  been  present 
in  the  laiynges  of  these  individuals  it  would  have  enhanced  the  im- 
portance of  the  first  experiments,  but  still  their  absence  does  not 
detract  much  from  them,  for  it  is  far  from  certain  that  physiologisis 
are  yet  able  to  recognise  all  the  A-arious  forms  in  which  these  bodies 
do  exist.  The  appearance  which  the  mucous  membrane  presented  in 
all  these  lai-ynges  when  examined  immediately  after  death  were  as 
follows  : — The  squamous  epithelium  in  some  parts  was  studded  ^vith. 
patches,  generally  inclining  to  an  oval  form,  of  extremely  minute 
dark  points,  producing  an  appearance  resembling  that  which  is  fre- 
quently seen  in  animal  matter  just  beginning  to  produce  vibriones, 
in  other  parts  the  molecules  composing  these  patches  had  a  decided 
tendency  to  coalesce  and  form  larger  particles,  presenting  all  the  mi- 
croscopic characters  of  minute  masses  of  oil.  The  same  part,  when 
examined  at  a  later  period,  that  is,  after  two  or  three  days,  had  un- 
dergone a  considerable  change ;  vibriones  had  formed  in  it  in  great 
abundance.  They  were  in  vigorous  motion  j  at  this  time  well-defined 
crystals  of  triple  phosphate  were  deposited  in  considerable  quantities, 
but  still  the  patches  of  molecules  were  present,  and  had  undergone 
no  appreciable  alteration.  In  order  to  determine  how  far  the  ap 
pearances  just  described  might  be  considered  as  normal  or  abnormal, 
or  whether  they  were  confined  to  Cholera  subjects  or  not,  I  exa- 
mined the  same  part  of  the  mucous  membrane  in  an  individual 
who  had  not  had  Cholera,  but  who  died  from  the  effects  of  an  acci- 
dent ;  and  in  making  a  careful  comparison  of  the  appearances  m 
these  cases,  I  could  discover  no  difference  by  which  I  was  enabled  to 
distinguish  one  from  another.  The  patches  of  molecules  in  the  two 
states,  as  above  noticed,  were  j)resent  in  the  latter  case,  differing  in  no 
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appreciable  degree  from  those  in  the  Cholera  subjects.  These  ap- 
pearances seem,  therefore,  to  be  natural,  and  due  to  a  normal  process 
of  molecular  disintegration  which  the  epithelial  scales  are  undergoing 
prior  to  their  complete  decay.  This  epithelium  also,  when  examined 
after  two  days,  was  beset  with  vibrios,  and  deposited  ti'iple  phosphate 
a3  in  tlie  Cholera  cases.  I  have  since  examined  other  larynges  of 
persons  not  aftected  with  Cholera,  which  confirm  the  conclusion  I 
had  before  arrived  at,  namely,  that  tliere  is  no  appreciable  difference 
in  the  mucous  membrane  covering  the  inferior  vocal  chords  in 
persons  who  have  died  of  Cholera  from  those  who  have  died  of  other 
complaints. 

I  have  examined  the  blood  of  several  Cholera  patients,  in  which 
there  was  nothing  remarkable,  unless  it  be  the  large  quantity  of 
triple  phosphate  which  it  deposited  after  standing  a  day  or  two. 
I  have  made  also  some  examinations  of  the  rice-water  motions,  but 
without  being  able  to  detect  in  them  anything  which  had  not  been 
before  noticed.  The  very  early  appearance  of  vibriones  in  these 
motions,  even  directly  after  they  had  been  voided,  seemed  at  first 
to  be  a  remarkable  circumstance  ;  however,  on  examining  the  con- 
tents of  the  difi'erent  divisions  of  the  intestinal  canal,  as  short  a 
time  as  possible  after  death,  before  any  signs  of  putrefaction  were 
apparent,  I  also  found  them  in  the  contents  of  all  these  parts  in 
considerable  abundance,  and  in  active  motion,  even  as  high  up  in 
the  intestine  as  the  duodenum.  Being  desirous  to  ascertain  whether 
these  organisms  existed  only  in  the  contents  of  the  intestines  of 
persons  who  had  died  of  Cholera,  I  examined  the  contents  of  the 
intestinal  canal  of  individuals,  also  as  soon  after  death  as  practicable, 
who  had  died  of  other  complaints,  and  I  still  found  vibriones  ;  so 
that  it  appears  these  bodies,  existing  in  the  secretions  of  the  in- 
testinal canal,  do  not  form  one  of  the  peculiarities  of  Cholera. 

Geoege  Rainey,  M.R.C.S., 

Lecturer  on  Practical  Anatomy,  and  De- 
monstrator of  Microscopical  Anatomy  at 
St.  Thomas's  Hospital. 

No.  40,  Boddington  Grove,  Kennington  Park, 
January  1st,  1855, 
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No.  IV. 

Report  on  a  Sanitary  Inspection  of  the  Golden-square  District, 
by  Dr.  D.  Fraser,  Mr.  Thomas  Hughes,  and  Mr.  J.  M.  Ludlow. ; 


Sir, 

PuESUANT  to  the  instructions  received  from  you,  we  have' 
made  a  house-to-house  inspection  of  that  portion  of  the  City  of* 
Westminster  comprised  in  the  Begistrars'  sub-districts  of  Berwick 
Street,  and  Golden  Square,  St.  James,  and  St.  Ann's,  Soho,f 
where  Cholera  has  been  most  prevalent.  ^ 

Our  inspection  has  been  guided  chiefly  by  the  paper  of  instruc-.- 
tions  issued  by  you  to  us  on  the  8th  of  September,  which  is  em-.ji 
bodied  in  this  Report,  and  printed  in  Italics.  That  paper  of; 
Instructions  begins  as  foUows  : —  ^ 

.» 

Heads  of  Inquiry  in  the  Districts  of  St.  James,  Westminster,,- 
which  has  suffered  most  from  Cholera.  i 

\st.  The  inquiry  to  he  a  house-to-house  inquiry,  especially  and 
primarily  in  the  streets  which  have  suffered  most,  and  in] 
regard  to  the  houses  in  those  streets  which  have  had  ca^es^ 
and  deaths.  ■ 

2d.  The  inquiry  will  resolve  itself  into  the  condition  of  the 
atmosphere  before  and  at  the  beginning  of  the  attach  ^ 

(^A.) — Structural  peculiarities  of  the  Streets  as  regards 

ventilation. 

"We  have  given  the  great  mass  of  facts  collected  by  us  as  the 
results  of  these  inquiries,  in  the  Schedules  and  Tables  which  ac- 
company this  Report,  and  shall  therefore  confine  ourselves  to. 
general  remarks,  and  to  placing  before  you  such  conclusions  as  we 
think  may  fairly  be  drawn  from  the  before-mentioned  Tables. 

The  district  to  T\rhich  our  attention  has  been  directed,  forms,  (as 
has  been  above  stated),  a  portion  of  the  sub-districts  of  three 
different  Registrars. 

It  is  bounded  on  the  north  by  Great  Marlborough  Street  and 
Noel  Street ;  on  the  east  by  Berwick  Street  and  Walker's  Court ; 
on  the  south  by  Little  Pulteney  Street  and  Brewer  Street ;  and 
on  the  west  by  Lower  John  Street,  Golden  Square,  Upper  John 
Street,  and  King  Street.  It  comprises  thirty -one  streets,  twelve 
courts,  and  one  square.  The  population  of  these  sub -districts  at 
the  census  of  1851  was,  Berwick  Street,  10,798,  Golden  Square, 
14,139,  St.  Anne's,  17,335.  The  elevation  above  Trinity  high- 
water  mark  is,  Berwick  Street  sub-district,  65  feet ;  Golden  Square, 
68  feet ;  St.  Anne's,  Soho,  64  feet. 
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In  the  course  of  our  inspection  we  have  visited  about  800 
houses,  calling  at  some,  however,  for  purposes  of  inquiry  only. 
We  have  annexed  a  Table  of  the  streets,  with  the  number  of 
houses  in  each,  and  the  greater  number  of  houses  visited  by 
us.  Our  method  has  been  to  inspect  every  house  in  streets 
where  Cholera  has  been  at  all  general ;  in  those  streets  where 
the  cases  have  been  few,  to  inspect  all  those  houses  where 
there  have  been  deaths,  and  to  take  several  other  houses  in  the 
street,  (the  nvimber  regulated  by  the  amount  of  epidemic  disease 
which  we  found  to  exist,)  and  inspect  them  for  the  purposes  of 
comparison,  while  in  the  case  of  those  streets  and  places  which 
have  been  entirely  or  almost  exempt  from  the  disease,  i.  e.,  Great 
Maiiborough  Street,  Upper  and  Lower  J ohn  Street,  King  Street, 
Brewer  Street,  Golden  Square,  and  Little  Pulteney  Street,  we 
have  visited  few  houses  except  those  where  cases  have  occurred. 

With  respect  to  the  district  generally  we  have  to  remark,  that 
the  houses  are  let  at  high  rents,  and  are  decidedly  not  of  a  very 
low  class,  but  are  nevertheless  almost  universally  old  and  incon- 
venient ;  that  the  streets  are  narrow  in  proportion  to  the  height  of 
the  houses,  (except  in  the  cases  of  Great  Marlborough  Sti-eet, 
Great  Pulteney  Street,  and  Broad  Street,)  that  the  ends  of  almost 
all  the  streets,  instead  of  being  continued  by  other  streets  running 
more  or  less  in  a  line  with  themselves,  cut  other  streets  or  turn 
themselves  at  right  angles,  and  that  with  the  exceptions  of  Golden 
Square,  and  the  space  between  Portland  Street  and  Marshall 
Street,  where  the  workhouse  and  its  grounds  stand,  there  is  no 
open  space  whatever  in  the  district ;  the  backs  of  all  the  streets 
being  filled  up  with  courts,  workshops,  and  warehovises,  and  here 
and  there  with  cow-houses  and  stables.  Many  of  the  smaller  streets 
form  culs-de-sac,  e.  g.,  Bentinck  Street,  Dufour's  Place,  Noel 
Street,  Marlborough  Row,  Pews  Place,  &c. ;  and  there  is  no  single 
street  or  succession  of  streets  in  the  whole  district  down  which  a 
free  current  of  air  can  pass  from  one  end  of  the  district  to  the 
other.  We  need  hardly  add,  that  the  ventilation  of  the  district  is 
very  bad ;  in  fact,  although  well  acquainted  with  London,  we  do 
not  know  any  district,  composed  of  houses  of  the  same  class,  worse 
adapted  for  proper  ventilation. 

During  the  month  of  August  only  twenty-six  cases  of  Cholera 
had  been  registered  in  the  sub-district  of  Berwick  Street  and 
Golden  Square ;  but  on  the  morning  of  Friday  the  1st  of  Septem- 
ber, the  disease  broke  out  with  fearful,  inexplicable,  and  fatal 
violence,  as  will  be  hereafter  detailed,  and  continued  with  little 
abatement  until  the  morning  of  the  5th,  when  it  began  rapidly  to 
decline.  During  the  latter  part  of  Thursday  the  31st  of  August, 
the  wmd  changed  from  south-west  to  north-east,  and  so  continued 
(with  a  slight  variation  on  the  3d  and  6th  of  September).  During 
the  following  week  the  horizontal  movement  being  trifling,  the 
mean  highest  temperature  in  the  sun  during  the  week  ending 
September  2,  was  103-1,  the  mean  lowest  on  the  grass  was  454  ; 
ounng  the  week  ending  September  9th,  the  mean  highest  was  98-5, 
the  mean  lowest  was  37-4.    The  electricity  was  positive,  with 
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moderate  tension.  During  the  latter  days  of  August  the  skv  wai, 
clear  with  occasionally  a  lew  strata  of  clouds,  but  the  atmosnhere 
was  hazy,  more  particularly  on  the  31st,  when  many  intelli..ent 
inhabitants  of  the  above-mentioned  districts  describe  it  to  have  been 
stagnant,  sultry,  and  oppressive,  to  a  degree  they  had  never  before 
experienced ;  several  of  them  stated  that  on  the  evening  of  that 
day  they  felt  it  so  close  and  overpowering  within  their  houses,  that 
they  opened  the  doors  and  windows,  and  stood  at  the  front  doors 
without  experiencing  any  relief. 

As  above  stated,  the  prevailing  winds  at  the  time  of  the  out- 
break appear  to  have  been  from  the  east  or  north-east ;  one  of 
us  remarked  that  in  the  worst  district,  where  the  streets  run 
east  and  west,  and  there  is  no  westerly  outlet,  (such  as  Noel 
Street,  Portland  Street,  and  Bentinck  Street,  Broad  Street,  and 
Husband  Street,)  there  is  an  almost  invariable  preponderance  of 
cases  of  disease  at  the  south-west  ends.  We  think  that  the 
evidence  bears  out  this  remark. 

While  upon  the  general  external  features  of  the  district,  we 
may  say,  that  the  centre  of  pestilence  was  in  the  two  blocks  of 
houses  bounded  on  the  north  by  Broad  Street,  on  the  south  by 
Silver  Street  and  Pulteney  Street,  on  the  east  by  New  Street, 
and  on  the  west  by  Marshall' Street.  To  this  district  we  should  pro! 
bably  have  had  to  add  the  adjacent  block  to  the  east,  bounded  by 
Broad  Street  on  the  north,  Berwick  Street  on  the  east,  Maiden- 
head Court  and  Husband  Street  on  the  south,  and  Ncav  Street  on 
the  west,  were  it  not  that  about  two-thirds  of  it  are  occupied  by 
the  model  lodging-house,  the  church,  and  Messrs  Huggins'  brewery, 
which  have  been  entirely  exempt  from  disease.  Tiie  mortality  on 
the  immediate  outskirts  of  this  block,  in  New  Street  and  Husband 
Street,  is  at  least  very  remarkable  ;  in  fact,  the  model  lodging-house 
is  surrounded  by  deaths  on  every  side,  except  where  fronted  by 
the  church  and  brewery.  We  have  not  any  materials,  (such  as 
a  plan  of  the  levels),  to  enable  us  to  speak  with  confidence  on 
this  point,  but  we  are  inclined  to  think  it  will  be  found,  that  the 
centre  of  Broad  Street,  where  Cambridge  Street  runs  into  it,  is 
the  lowest  point  of  the  immediate  neighbourhood,  and  to  use  the 
expression  of  an  inhabitant,  "  is  the  sink  of  the  whole  district, 
out  of  which  the  disease  seemed  unable  to  get."  We  reserve 
our  remarks  on  the  gully  grates  of  this  district  until  we  come  to 
the  subject  of  gully  grates  and  ventilating  shafts. 


(B.) — Nuisances,  slaughter-houses,  noxious  trades,  ^c. 

The  chief  nuisances  of  this  district  are  the  cesspools,  which  we 
believe  exist  in  numbers  in  every  street,  often  without  the 
knowledge  of  the  occupants  of  the  houses.  We  need  not  particu- 
larize any  of  these,  as  we  shall  have  to  return  to  them  hereafter ; 
but  would  merely  refer  to  our  Tables  to  show  how  fre(iuent  they 
are,  and  the  general  feeling  with  respect  to  them. 

There  is  one  wholesale  slaughter-house  in  the  district,  of 
which  great  complaints  are  made  in  the  neighbourhood ;  it  is 
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situated  at  the  back  of  Marshall  Street,  and  belongs  to  Mr.  Holmes, 
ft  butcher,  in  Silver  Street.  Here,  on  an  average,  five  oxen  and 
seven  sheep  are  slaughtered  daily.  The  premises  are  spacious, 
were  certainly  very  clean  when  we  visited  them  on  September  7th, 
and  Ave  Avere  told  that  the  method  of  carrying  on  the  business 
had  not  been  altered. 

The  whole  of  the  blood,  entrails,  &c.  are  bought  by  contractors, 
who  remove  them  daily  ;  the  premises  are  abundantly  supplied 
with  water,  which  is  used  very  freely ;  there  _  is  plenty  of  room, 
and  the  place  is  as  airy  as  the  situation  will  admit  of,  surrounded  as 
it  is  by  other  buildings ;  at  the  lower  end  of  the  slaughter-house 
floor  there  is  a  drain  dividing  into  two  branches,  one  of  which 
runs  into  a  large  stone  tank,  which  is  left  open  while  the  slaugh- 
tering is  going  on,  and  into  which  the  blood  flows ;  here  it 
remains  until  the  evening,  when  it  is  taken  away,  and  at  the 
same  time  the  offal  and  the  rest  of  the  refuse  is  removed.  The 
other  branch  of  this  drain  runs  into  a  sewer ;  it  is  closed  while 
the  slaughtering  is  going  on,  but  is  then  opened,  and  any  remains 
of  blood  and  filth  which  are  left  about  are  washed  into  it.  We 
were  assured  by  the  persons  employed,  and  the  owner  of  the 
I  premises,  that  the  blood  washed  down  this  drain  into  the  sewer 
is  so  trifling  that  it  cannot  possibly  coagulate,  so  as  to  create  any 
impediment  or  nuisance  in  the  sewer ;  on  the  other  hand,  a 
person  employed  by  the  Commissioners  of  Sewers  assured  us 
that  he  had  often  himself  seen  large  masses  of  coagulated  blood 
in  the  neighbouring  main  sewer,  which  could  only  have  come 
from  the  slaughter-house  in  question. 

Notwithstanding  the  apparent  cleanliness  of  this  slaughter- 
house, great  comjolaints  are  made  in  the  neighbourhood  of  the 
smells  Avhich  come  from  it,  and  especially  the  smell  of  sour  grains, 
on  which  the  beasts  in  an  adjoining  cow-shed  are  fed,  and  which 
is  represented  as  being  worse  than  that  created  by  the  removal  of 
the  refuse.  We  have  taken  this  slaughter-house  as  a  favorable 
example  of  such  places,  but  for  an  average  specimen  of  the 
smaller  slaughter-houses,  we  mention  one  at  19,  Silver  Street, 
much  complained  of  by  the  neighbours;  for  detailed  information 
as  to  which,  we  beg  to  refer  you  to  the  special  report  upon  it 
made  to  the  Board  of  Health  by  one  of  us,  from  which  it  will  be 
seen  that  in  this  as  in  most  of  the  other  small  slaughter-houses, 
part  of  the  basement,  commonly  the  kitchen,  dark  and  ill  venti- 
lated, is  the  place  in  which  they  kill. 

We  think  that  this,  and  consequently  all  other  slaughter-houses 
in  the  district,  must  exercise  a  serious  influence  on  the  health  of 
their  respective  neighbourhoods,  and  ought  not  to  be  allowed  to 
exist  in  so  crowded  a  part  of  London.  The  smaller  butchers, 
particularly  those  in  Berwick  Street,  who  kill  only  a  few  sheep 
weekly,  almost  invariably  allow  the  whole  of  the  blood  and  part  of 
the  oflal  to  run  into  the  sewer,  as  it  is  not  worth  contractors'  while 
to  take  such  small  quantities.   We  cannot  say  whether  this  custom 
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as  the  cause  of  the  great  mortality  which  has  taken  place  amono-et 
the  butchers  and  their  families,  for  which  we  refer  to  the  Tables. 
The  fact  is  certainly  strange,  as  their  houses  are  in  general  well 
kept,  not  overcrowded,  and  in  good  condition,  and  they  are  for  the 
most  part  persons  in  good  circumstances.  W e  may  mention  as  a 
nuisance,  a  large  tripe-boiling  establishment  at  the  back  of  Silver 
Street  and  Marshall  Street,  close  to  the  slaughter-house  before 
mentioned.  Great  complaints  were  made  of  this  place  by  the  neigh- 
bours, and  we  remarked  that  the  whole  of  the  contents  of  the 
paunches  and  other  refuse  are  discharged  into  the  sewer.  The 
mass  of  this  refuse  entering  the  sewer  a  few  yards  from  the  spot 
where  the  before-mentioned  slaughter-house  discharges  itself 
cannot  fail  to  cause  frequent  deposits.  Mr.  Cooper,  (from  the 
Commission  of  Sewers,)  who  was  with  us  on  the  day  we  visited 
this  neighbourhood,  confirms  us  in  this  view,  and  deposits  are  more 
likely  to  occur,  as  the  sewer  only  commences  a  few  yards  from 
here,  viz.,  opposite  the  end  of  Broad  Street,  consequently  there 
is  no  water  or  sink  drainage  to  carry  on  the  refuse. 

Mr.  York,  the  Inspector  of  Pavements,  informed  us,  that  when 
he  passed  the  tripe  shop  in  Silver  Street,  on  November  1st,  an 
overpoweringly  offensive  stench  proceeded  from  it,  and  still  worse 
at  the  boiling-house  and  slaughter-house  in  Marshall  Street 
There  are  in  this  district  several  dealers  in  bones,  rags,  grease, 
and  other  refuse,  whose  shops  are  much  complained  of  by  their 
neighbours  ;  in  the  parish  of  St.  James'  alone  there  are  seventeen 
such  places ;  we  think  that  in  shops  or  dwellings,  accumula- 
tions of  imperfectly  cleaned  bones  must  have  an  injurious  effect 
on  the  health,  and  should  not  be  permitted. 

No  complaints  were  made  to  us  of  other  noxious  trades,  except 
in  Dufour's  Place,  where  the  inhabitants  of  several  houses  com- 
plained very  much  of  ]\Ir.  NicoUs'  water-proof  and  cloth-pressing 
manufactory. 


(  C.) — Smells  in  the  streets  and  their  source,  gully  grates,  gutters, 
Sfc.  ;  whether  the  gully  grates  trapped,  tchether  cases  and  deaths 
more  numerous  in  houses  near  gully  grates. 

Throughout  all  the  neighbourhood,  but  more  in  some  streets  than 
others,  the  inhabitants  complain  greatly  of  smells  in  the  streets; 
in  one  case  the  offensive  smell  was  complained  of  by  the  neigh- 
bours as  arising  from  the  tripe-boiling  establishment,  and  slaughter- 
house in  Marshall  Street  already  spoken  of ;  also  from  the  smell 
of  the  fermenting  grains,  usually  kept  in  large  quantities  in  the 
cow-yard  adjoining  the  latter  place ;  from  the  various  smaller 
slaughter-houses  in  the  neighbourhood,  and  several  of  the  fish- 
mongers' shops  and  yards,  particularly  one  in  Berwick  Street; 
and  the  inmates  of  22,  Great  Pulteney  Street  made  great  com- 
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plaints  of  offensive  effluvia  arising  from  the  fishmonger's  premises 
at  41,  Silver  Street.  In  a  few  other  cases,  people  complained 
of  a  stench  arising  from  some  of  the  areas  in  consequence 
of  foul  necessaries  located  there ;  as  for  instance  at  No.  34, 
Berwick  Street,  where  there  was  an  untrapped  privy  and  cess- 
pool in  the  front  area,  overflowing  in  consequence  of  the  drain 
being  stopped ;  it  had  been  suffered  to  remain  in  this  condition  for 
many  months,  the  house  being  unoccupied  save  by  a  person  taking 
charge  of  it ;  Avith  such  a  focus  for  originating  disease,  we  are  not 
surprised  to  find  that  the  adjoining  house  on  the  right  hand,  the 
two  adjoining  houses  on  the  left,  and  two  houses  immediately 
opposite,  had  one  or  more  fatal  cases  of  Cholera  in  each  of  them, 
while  in  the  forty-four  houses  north  of  this  there  Avere  only  two 
deaths  from  Cholera. 

With  the  above  exceptions,  the  gullies  were  complained  of  as 
the  source  of  the  offensive  smells,  and  in  many  cases  we  can  state 
from  our  own  experience,  that  neither  were  the  inhabitants  mis- 
taken as  to  their  source,  nor  were  the  complaints  groundless.  As 
to  the  proportion  of  gullies  which  are  trapped,  we  are  unable  from 
om'  own  examination  to  speak  positively ;  the  Commissioners  of 
Sewers  state  it  to  be  one  half ;  but  even  that  point  appears  of  less 
importance,  when  we  state  that  from  some  of  those  represented  to 
be  trapped,  most  offensive  smells  proceeded,  for  example,  imme- 
diately opposite  to  5,  South  Row,  (the  house  in  which  the  first 
fatal  case  of  Cholera  occurred  in  the  Golden  Squivre  district  this 
year,)  the  gully  is  marked  in  the  plan  of  the  Commissioners  of 
Sewers  as  trapped,  while  a  shoemaker,  who  works  in  the  front 
room  of  the  ground  floor,  complained  of  the  stench  proceeding 
from  that  gully  being  so  great,  as  to  compel  him  frequently  to 
shut  his  window,  and  when  he  was  desirous  of  opening  it  for 
a  short  time,  he  had  recourse  to  the  expedient  of  covering  the  gully 
grating  with  a  piece  of  oil  cloth  with  stones  laid  upon  it.  In  Little 
Windmill  Street  and  other  places,  as  will  be  hereafter  detailed,, 
the  inhabitants  complained  particularly  of  the  offensive  effluvia  pro- 
ceeding both  from  trapped  and  untrapped  gullies. 

Although  it  does  not  appear  in  every  instance  that  the  houses 
opposite  to  the  gully  gratings  suffered  most  from  Cholera,  it  i& 
nevertheless  an  undeniable  fact,  that  several  of  those  houses  in 
which  the  greatest  mortality  occurred,  are  situated  opposite  to 
gullies;  for  example.  No.  23,  Peter  Street,  a  corner  and  double 
house,  in  Avhich  there  were  twelve  deaths ;  opposite  the  angle  of 
the  house,  and  opposite  to  the  side  entrance  in  Green's  Court,  are 
two  untrapped  gullies  of  which  the  neighbours  complained  greatly. 
In  this  court,  next  door  to  23,  Peter  Street,  there  were  two  fatal 
cases  of  Cholera ;  next  door  but  two,  one  fatal  case,  and  opposite, 
facmg  the  side  entrance  of  23,  Peter  Street,  next  to  the  gully  hole, 
was  one  fatal  case,  and  in  each  of  the  two  houses  in  Peter  Street, 
:idjoinmg  No.  23,  there  had  been  fatal  cases.  It  is  right  to 
observe,  however,  that  the  basement  and  two  privies  situated  there, 
m  the  house  No.  23,  were  in  a  most  filthy  condition,  as  will  be 
stated  m  another  part  of  the  report. 
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At  No.  1,  Brewer  Street  there  were  six  attacks  of  Cholera,  five 
of  which  proved  fatal ;  this  is  a  corner  house,  one  side  being  in  Little 
Windmill  Street ;  opposite  to  the  entrance  in  Brewer  Street  is  a 
trapped  guHy  communicating  with  the  new  sewer,  which  the 
inhabitants  state  to  be  inodorous ;  opposite  to  the  angle  of  the 
house  is  a  ventilating  shaft,  and  at  the  side  of  the  house,  in  Little 
"Windmill  Street,  is  a  gully  communicating  with  the  sewer  con- 
structed in  1852,  and  represented  by  the  Commissioners  of  Sewers 
as  being  trapped,  and  on  the  opposite  side  of  the  street  a  similar 
one  ;  but  one  of  the  survivors  in  the  house  told  us  that  they  had 
been  greatly  annoyed  by  the  smell  from  the  gully  in  Little  Wind- 
mill Street,  and  that  on  the  evening  preceding  the  fearful  outbreak 
of  Cholera  in  this  neighbourhood,  the  stench  had  been  so  great  that 
they  had  thrown  a  quantity  of  chloride  of  lime  down  it.  In  Hop- 
kins Street,  Nos.  9,  10,  11,  stand  apart,  their  Avater- closets  are  all 
trapped,  and  their  yards  and  premises  are  much  cleaner  than  other 
houses  of  the  same  class  in  the  locality  ;  opposite  to  No.  11  is  an 
untrapped  gully,  and  a  few  feet  further  on  another;  from  the 
former  of  these  in  particular,  the  landlord  of  the  house  stated  that 
unpleasant  smells  issued;  in  this  house  were  four  fatal  cases  of 
Cholera,  in  No.  10  two,  and  in  No.  9  eight. 

In  No.  5,  Berwick  Street,  a  grocer's,  there  were  seven  deaths 
from  Cholera,  and  immediately  opposite  the  shop  is  an  untrapped 
gully  grating,  from  which  the  man  in  the  shop  stated  that  most 
offensive  smells  issued. 

In  St.  Ann's  Court,  where  there  were  thirty-three  deaths  from 
Cholera,  there  are  two  gully  holes  much  complained  of  by  the 
inhabitants. 

At  No.  3,  Broad  Street  there  were  nine  cases  of  Cholera,  six  of 
which  Avere  fatal ;  a  drain  from  the  next  house,  which  runs  close  to 
the  back  room  on  the  ground  floor,  is  usually  very  offensive,  and 
requires  constant  use  of  chloride  of  lime  ;  on  the  left  of  this  house, 
opposite  to  No.  2,  is  an  untrapped  gully ;  at  No.  4,  there  were  four 
deaths,  at  No.  5,  three,  at  No.  6,  one,  and  at  No.  7,  one ;  opposite 
to  No.  6,  is  a  gully  stated  by  the  Commissioners  of  Sewers  to  be 
trapped,  but  on  the  28th  of  August,  the  inmates  at  No.  8,  found  it 
so  offensive,  that  they  were  compelled  to  close  their  Avindows  in 
consequence. 

At  No.  14,  Silver  Street  there  were  two  deaths;  the  stench 
from  a  gullyhole  nearly  opposite  was  stated  to  have  been,  very 
great  on  Saturday  the  2d  of  September. 

We  are  decidedly  of  opinion  that  the  gully  grates  (when  imper- 
fectly trapped)  and  ventilating  shafts,  as  at  present  onstructed, 
must  have  an  injurious  effect  on  the  health  of  any  districts ;  Ave 
think  that  such  places  as  the  tripe  dressing  and  boiHng  establish- 
ments, and  the  slaughter  houses  already  spoken  of,  not  only  render 
those  parts  of  the  parish  in  Avhich  they  are  situated  unAvholesome 
from  the  foul  odours  emitted  from  them,  but  also  cause  the  sewers 
in  the  immediate  neighbourhood,  Avhich  receive  the  soil  and  drainage 
from  them,  to  send  forth  from  the  street  gullies,  and  into  the  un 
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trapped  house  drains,  such  noxious  exhahitions  as  must  of  neces- 
sity not  only  produce  a  predisposition  to  disease,  but  also  engender 
it,  and  greatly  increase  the  mortality  in  any  district  where  epidemic 
disease  prevails. 


(^D.) — Smells  in  houses  and  their  source,  such  smells  loorse  during 
the  night,  or  in  the  morning  before  the  houses  or  shops  were 
opened. 

In  a  large  majority  of  the  houses  which  we  visited  the  inmates 
complained  of  bad  smells  of  vai-ious  descriptions,  and  we  also  were 
fully  sensible  of  their  presence,  more  particularly  in  the  lower  part 
of  Marshall  Street,  in  Little  Windmill  Street,  Cambridge  Street, 
Brewer  Street,  Silver  Street,  Peter  Street,  South  Row,  and 
St.  Ann's  Court ;  many  houses  in  Berwick  Street  and  Broad  Street, 
&c.  The  source  of  these  smells  were  generally  the  necessaries, 
although  in  several  cases  arising  from  collections  of  dust  and  refuse 
in  the  dust  bins,  but  this  latter  cause  had  existed  to  a  much  greater 
extent  before  the  outbreak  of  Cholera.  In  many  cases  also,  offen- 
sive smells  proceeded  from  the  interior  of  the  over-crowded  rooms, 
in  which  slop  pails  and  other  utensils  were  kept,  containing  night 
soil,  urine,  and  other  offensive  matter ;  these  were  emptied  once 
in  the  twenty-four  hours,  either  into  the  water-closet  or  down 
the  sink,  and,  in  the  case  of  the  attics,  not  unfrequently  into  a 
gutter  on  the  roof,  and  from  that  by  the  rain-water  pipe  into  a  sink 
in  the  back  yard.  Several  instances  of  this  latter  practice  were 
complained  of  by  the  neighbours  as  occasioning  a  great  stench. 
In  several  instances  the  air  in  the  rooms  and  houses  was  rendered 
more  close,  foul,  and  unwholesome,  by  the  inmates  keeping  dogs 
and  other  animals;  for  example,  at  No.  38,  Silver  Street,  the  man 
who  occupied  the  upper  pai't  of  the  house  kept  twenty-seven  dogs 
in  one  room  ;  their  excrements  were  discharged  into  the  gutter  on 
the  roof,  where  they  accumulated,  and  were  described  as  emitting 
"  a  horrible  stench."  At  No.  44,  also,  one  death  from  Cholera 
occurred  in  the  person  of  a  charwoman,  who  kept  about  seventeen 
dogs,  cats,  and  rabbits.  In  many  of  the  houses  where  the  drains, 
probably  old  imperfect  brick  ones,  passed  under  the  kitchen  floors, 
they  were  a  fruitful  source  of  mal-odours  ;  and  when  these  did  arise 
from^  that  cause,  or  from  foul  closets  situated  Avithin  the  house,  more 
particularly  in  the  basements,  the  smells  were  invariably,  as  might 
be  supposed,  worse  during  the  night  or  towards  morning ;  and  it  is 
worthy  of  note,  that  this  was  the  period  when,  as  far  as  we  could 
draw  a  conclusion,  the  majority  of  choleraic  seizures  took  place. 
Several  of  the  inhabitants  stated  that  they  frequently  felt  sick  and 
uncomfortable  in  the  morning,  until  they  had  opened  the  doors  or 
wmdows  for  a  short  time  ;  and  this  was  not  merely  the  case  where 
a  number  of  persons  occupied  one  room  or  floor,  but  frequently 
the  ground  floor,  where  no  one  had  slept  in  the  shop  or  parlour. 
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{■E.) —  Whether  the  house  had  privy,  or  water-closet,  or  cesspool 
and  the  position  of  these  ;  whether  complaints  of  smells  from 
them  ;  whether  they  locre  in  good  condition  ;  whether  the  loater' 
closets  locre  well  supplied  with  water  ;  tohether  the  house  drainage 
stopped  ;  whether  the  sinks  toe  re  in  good  condition  ;  their  position ; 
lohether  smells  from  them.  This  district  has  been  lat-ly  drained. 
Ascertain  hoio  many  of  the  houses  have  drains  connected,  with 
the  neio  sewers  ;  tvhetlier  the  house  drains  pass  under  the  house 
to  reach  the  sewer ;  the  structure  of  the  house  drains,  pipe  or 
hrick  drains,  and  their  condition  ;  whether  subject  to  stoppage, 
or  smells  from  them. 

For  the  information  on  this  subject,  as  to  each  particular  house, 
we  beg  to  refer  to  our  tables.  Out  of  all  the  houses  visited  by  us, 
we  do  not  remember  to  have  found  one  unsupplied  with  a  neces- 
sary of  some  description,  except  the  Nag's  Head  Mews,  Portland 
Mews,  and  Brown's  Court.  In  the  first  there  is  a  gallery  consisting 
of  nine  dwelling  rooms  (rented  at  4^.  a. week  each),  and  two  ware- 
rooms  situated  over  coach -liouses  and  stables,  and  occupied  by 
thirty-seven  inmates  (two  of  the  rooms  being  inhabited  by  eighteen 
adults  and  children).  In  this  gallery  there  had  been  one  death  by 
Cholera,  a  woman ;  six  persons  slept  in  the  room  where  this  woman 
died.  There  is  only  one  trapped  privy  for  the  whole  of  this  tene- 
ment. In  a  very  large  majority  of  houses,  the  necessaries  are 
situated  in  the  back  yards,  level  with  the  ground  floor ;  in  almost 
all  the  remainder,  the  necessaries  are  below  the  level  of  the  ground 
in  the  basement,  and  frequently  within  the  building.  We  have 
already  stated  our  belief,  (which  we  here  beg  to  repeat,)  that  there 
are  very  many  cesspools  in  the  district  besides  those  the  existence 
of  which  is  known.  The  old  cesspools  have  not  been  filled  up 
when  the  house  drainage  was  connected  with  the  street  sewers ; 
the  consequence  is,  that  only  the  overflow  goes  away  into  the 
sewer.  This  remark  does  not  fipply  to  the  Craven  estate  in  this 
district,  in  which,  (we  were  informed  by  a  trustworthy  authority, 
Mr.  York,  the  clerk  to  the  Commissioners  of  Paving,)  on  the  last 
renewal  of  leases,  the  cesspools  were  ordered  to  be  thoroughly  re- 
moved, and  new  brick  drains  carried  under  the  houses  into  the 
sewers.  In  many  cases,  as  may  be  seen  by  our  tables,  we  know 
that  cesspools  do  exist ;  for  instance,  at  No.  10,  Cambridge  Street, 
where  it  frequently  overflows  the  yard  ;  at  No.  9,  Bentinck  Street, 
where  it  was  greatly  complained  of  by  the  inmates  of  the  houses  in 
Broad  Street,  which  overlooked  the  premises.  In  Marlborough 
Row  Ave  saw  a  large  cesspool  being  emptied. 

In  Bridle  Lane  a  monster  cesspool,  formerly  a  dung  pit,  exists, 
which  has  not  been  emptied  for  many  months.  The  complaints 
of  smells  from  necessaries  were  general  all  over  the  neighbourhood, 
but  the  complainants  oftener  spoke  of  their  neighbours'  necessaries 
than  their  own ;  we  can,  however,  say  from  our  own  personal  expe- 
rience, that  scarcely  any  of  the  necessaries  in  the  district  are  really 
free  from  fonl  smells,  and  that  their  general  condition  is  far  from 
satisfactory.  In  very  few  instances  is  the  water  laid  on  \  in  many 
instances  the  waste  pipe  from  the  water-butt  discharges  itself  mto 


147 


iliein,  but  this  arrangement  is  very  insufficient;  in  the  remaining 
liouse^,  (the  proportions  can  be  ascertained  by  reference  to  our 
tables,)  there  is  no  means  of  cleansing  at  all,  except  by  pouring  down 
,,  ater  by  hand.    We  remarked  nothing  particular  as  to  the  sinks 
;iad  drains  in  the  areas,  except  that  many  smelt  badly,  we  conclude 
iVom  defective  trapping.    In  No.  14,  Noel  Street,  Avhich  was  the 
house  with  the  greatest  mortality  in  the  street,  the  sink  was  very 
foal ;  it  was  situated  in  the  kitchen'.  We  should  observe  that  gutter 
I'ipes  communicating  with  tlie  diains  are  a  fruitful  source  of  foul 
.nells,  more  particularly  in  those  cases  where  the  occupants  of  the 
attics  are  able  to  empty  their  slops  into  the  roof  guttei's.    As  to 
Avhethcr  or  what  proportions  of  the  drains  of  the  houses  do  or  do 
not  drain  into  the  new  sewers,  and  their  position,  structure,  and 
condition,  we  feel  that  it  is  useless  for  us  to  pretend  to  report 
upon  the  subject;  our  authorities  would  necessarily  be  the  Commis- 
sioners of  Sewers  and  the  inhabitants,  whose  statements  on  these 
subjects  are  hopelessly  irreconcilable ;  but  we  believe  that,  with 
few  exceptions,  the  drains  pass  under  the  kitchens ;  among  the 
exceptions  may  be  instanced  Marlborough  E,ow,  where  the  drains 
run  back  and  communicate  with  house  drains  and  sewers  in  Car- 
1  naby  Street.    We  found  several  instances  of  stoppages;  some  of 
these  may  possibly  be  accounted  for  by  the  fact  that  the  old  sewers 
were  made  at  a  much  higher  level  than  the  more  recently  con- 
structed ones,  and  the  house  drains  communicating  with  them 
were  nearly  horizontal,  so  that  where  a  new  sewer  has  been  made 
in  a  street,  and  the  houses  drain  into  it  by  means  of  the  old  drains, 
frequent  deposits  and  stoppages  take  place  in  the  latter,  in  conse- 
quence of  the  little  or  no  fall  in  them  until  near  the  junction  with 
the  sewer ;  therefore,  to  give  full  effect  to  the  benefit  derivable  from 
a  new  sewer  passing  through  a  street  at  a  lower  level  than  the 
nginal  one,  it  would  be  necessary  to  reconstruct  the  house  drains 
ommimicating  with  it. 


(^•) — Examine  the  basements  as  to  the  depth  of  the  floor  below  the 
i        level  of  the  street  ;  lohether  there  had  been  any  accumulations 
of  house  refuse  in  these  basements,  or  in  the  adjoining  cellars 
before  the  outbreak.     Consider  the  effect  of  these  conditions  on  the 
general  ventilation  of  the  house,  especially  at  night ;  ascertain 
whether  the  dustmen  and  scavengers  are  regularly  employed  in 
removing  rubbish ;  lohat  their  contract  is  ;  whether  it  is  fulfilled. 
Throughout  the  district  the  basements  generally  were  in  a  bad 
condltion,being  dark,  dirty,  damp,  ill-ventilated,  and  frequently  dila- 
pidated ;  their  depths  on  an  average  we  should  estimate  at  from  7^ 
to  9  feet  from  ceiling  to  floor,  the  latter  being  from  6  to  8  feet  below 
the  level  of  the  street;  the  basement  of  No.  3,  South  Roav,  which  we 
measured,  may  be  taken  as  a  fair  specimen,  it  was  8^  feet  from 
ceiling  to  floor,  and  the  latter  7  feet  below  the  level  of  the  street; 
HI  the  front  kitchen  on  this  basement  there  had  been  one  death 
from  Cholera,  eight  individuals  occupying  the  room,  for  which  a 
rent  of  Zs.  6d.  per  week  was  paid ;  the  back  kitchen,  a  small  mise- 
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rable  place,  for  which  2s.  per  week  was  paid,  was  occupied  by  six 
persons,  one  of  whom  had  a  dangerous  attack  of  choleraic  diarrhoea. 
In  very  few  of  the  kitchens  occupied  as  dwellings,  were  the  re- 
quirements of  the  53d  sect,  of  Schedule  K.  of  the  Metropolitan 
Building  Acts  complied  with,  and  many  of  these  apartments  were 
disgx'acefully  overcrowded,  especially  in  St.  Ann's  Court  and  neigh- 
bourhood.   At  No.  6,  St.  Ann's  Court,  a  woman  died  from  Cholera 
in  the  kitchen,  which  had  been  occupied  by  three  adults  and  three 
children,  the  five  survivors  slept  in  it  with  the  corpse  on  the  night 
after  the  death  ;  the  cobler  in  the  shop  above,  stated  that  offensive 
smells  proceeded  from  the  kitchen  window,  and  hole  or  cellar  in  front 
area,  where  bones  and  other  refusenvere  thrown.    In  No.  21,  St. 
Ann's  Court  the  kitchen  had  three  beds  iu  it,  two  for  adults  and  one 
for  children  ;  in  No.  19,  St.  Ann's  Court  the  kitchen  as  well  as  the 
whole  house  was  much  crowded ;  there  had  been  four  cases  of 
Cholera,  of  which  two  were  fatal,  and  twenty  severe  cases  of 
diarrhoea.    In  Nos.  2  and  3,  Crown  Court  the  kitchens  were 
overcrowded,  and  like  those  mentioned  above,  as  well  as  many 
others,  were  totally  unfit  for  human  habitations.    In  very  few  of 
the  basements,  areas,  or  back  yards,  were  there  large  accumula- 
tions of  dust  or  other  refuse,  as  a  few  days  previous  to  our  visit 
the  parochial  authorities  had  sent  round  the  dustman  to  remove 
the  contents  of  dust-bins,  &c.,  but  before  the  outbreak  of  Cholera 
most  offensive  accumulations  were  allowed  to  remain  for  five  or 
six  weeks,  and  longer  ;  many  of  the  inhabitants  complained  that 
they  coiild  not  get  the  dustmen  to  empty  the  ashpits,  &c.  without 
feeing  them.    On  inquiry  as  to  the  nature  of  their  contract  and 
its  obligations,  the  Surveyor  of  Pavements,  Mr.  York,  informed 
us  that  there  were  two  contractors  for  the  whole  parish,  they  were 
bound  to  send  round  their  carts  daily,  and  remove  any  collection 
of  dust,  SiC.  Avhen  required  to  do  so  by  an  inhabitant ;  if  they 
refused  or  neglected  to  do  so,  application  to  the  Paving  Board  by 
the  aggrieved  inhabitant,  was  invarialjly  suc'cessful  in  procuring  a 
removal  of  the  dust,  &c.  within  twenty-four  hours,  but  many  of 
the  inhabitants  were  unaware  of  this  mode  of  obtaining  redress, 
and  probably  many  who  were  aware  of  it  were  unwilling  to 
act  upon  it,  as  Mr.  York,  jun.,  stated  that  the  appHcations  to 
Compel  the  dustmen  to  do  their  duty  were  very  few.    We  would 
suggest  the  propriety  of  making  the  dustmen  empty  each  ashpit 
at  stated  periods,  and  oftener  if  required,  and  of  making  tlieu" 
non-compliance,  after  a  request  to  do  so  by  an  inhabitant,  punish-  - 
able  by  a  small  fine  ;  full  information  on  this  point  should  be  ; 
printed  on  the  receipts  given  by  the  Paving  Commissioners. 
The  action  of  accumulations  of  dust,  of  vegetable  and  other  refuse, 
for  a  lengthened  period,  even  when  the  receptacles  are  in  the 
yard  or  area,  must  be  very  injurious  to  the  health  of  persons 
in  the  vicinity,  but  where  the  receptacles  are  m  the  basement 
within  the  building,  as  is  frequently  the  case  m  this  neign- 
bourhood,  the   pernicious  action  on  the  health  of  the^  inmates  ^. 
must  be  greatly  increased,  and  cannot  fail  to  become  m  many  , 
instances  an  active  source  of  disease. 
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 Examine  the  houses  as  to  their  general  cleanliness  and 

means  of  ventilation.    Examine  also  the  haclt  yards,  and  inquire 
tohat  7cas  their  condition  before  the  epidemic.    Note  if  they  be 
fagged  or  filthy,  ^c. 
In  the  inferior  streets,  as  Peter  Street,  Hopkins  Street,  South 
Bow,  &c.,  the  general  character  of  the  houses,  as  regards  cleanli- 
ne«s,'is  much  as  is  usually  met  Avith  in  London  in  houses  of  the 
same  class ;  Avlth  few  exceptions,  separate  families  occupy  every 
floor,  and  in  many  cases  every  room  in  the  house,  and  as  a  general 
consequence  in  such  cases,  the  passages,  stairs,  and  walls  are 
extremely  dirty,  as  well  as  the  interior  of  the  rooms  ;  on  entering 
which,  Ave  found  the  air  close,  oppressive,  and  tainted  with  a 
combination  of  unwholesome  *  odours,  arising  from  a  number  of 
persons  cooking  theii'  food,  eating,  sleeping,  washing  and  drying 
their  clothes  in  the  same  apartments,  their  personal  ablutions 
being  little  attended  to ;  living  in  such  a  condition,  and  inhaling 
such°a  polluted  atmosphere  day  after  day,  must  of  necessity 
produce  a  predisposition  to  disease,  if  it  ^  does   not  actually 
engender  it.    In  some  of  the  better  description  of  streets,  as 
Be'rwick  Street,  Silver  Street,  &c.,  in  houses  with  shops,  and 
occupied  by  a  thriving  and  respectable  class  of  tradesmen,  we 
found  the  basements  in  a  much  filthier  condition  than  Ave  should 
have  expected;  this  arose  in  many  instances  from  the  entire  absence 
of  back  premises,  and  therefore  the  water-closet  and  dust-bin  had 
to  be  placed  in  the  front  area,  or  within  the  building,  the  basement 
being  generally  dark,  damp,  and  ill-ventilated.   We  beg  to  refer  to 
our  tables  for  an  account  of  the  ventilation  of  the  houses  in  each 
street,  but  we  Avish  particularly  to  remark  that  in  many  of  those 
houses  where  the  ventilation  is  unobjectionable,  the  advantages 
derivable  therefrom  are  in  a  great  measure  neutralized  by  the 
space   at  the  back  being  filled  up  by  Avorkshops  and  other 
buildings.    Generally  speaking  we  found  the  back  yards  tolerably 
clean,  as  much  so  as  the  nature  of  the  premises  would  admit, 
some  improvement    being,  no  doubt,  in  consequence   of  the 
l-aroclnal  visitation  which  had  been  set  on  foot,  although  the 
iuhubltants,  with  a  fcAV  exceptions,  stated  that  they  were  much  in 
their  usual  condition.    Many  of  the  smaller  yards  were  flagged  all 
over,  those  vv^hich  were  not,  and  the  larger  ones,  had  usually  a 
strip  of  pavement  laid  along  the  centre. 


(//.) — Examine  whether  the  disease  occurred  in  the  upper  or  lower 
fiats.     Get,  if  possible,  the  proportion  of  cases  in  the  fiats. 

For  detailed  information  as  to  the  streets,  houses,  and  flats,  in 
which  the  greatest  mortality  occurred  we  refer  to  the  tables 
Avhich  accompany  this  report ;  the  accuracy  of  Avhich,  as  regards 
the  number  of  deaths,  may  be  relied  upon,  our  inquiries  at  the 
houses  having  been  verified  by  one  of  us  at  the  various  hospitals 
and  workhouses,  where  many  of  the  deaths  had  occurred  ;  but  we 
found  it  exceedingly  difiicult  to  obtain  satisfactor   information  as 
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to  the  proportion  of  attacks,  iu  many  instances  so  mucli  fnn  ' 
haying  elapsed  before  makino-  our  inquiries,  and  the  inmates  of 
a  large  number  of  houses  having  in  the  mean  time  left  the 
neighbourhood,  while  those  who  remained  were  unable  to  dra'l-  tlic 
distinction  between  Cholera  and  diarrhoea. 


(J.) — Estimate  as  closely  as  you  can  the  condition  of  the  inhuhitantu 
as  to  overcrowding,  personal  cleanliness,  habits,  diet,  6jc. 
Throughout  the  whole  neighbourhood,  with  few  exceptions,  the 
houses  were  very  much  overcrowded,  as  stated  in  paragraph'  G. 
many  families  reside  in  rooms  or  tenements  belongino-  to  a 
non-resitlent  landlord,  and  wash,  dry,  cook,  and  sleep  in  the  <ame 
apartment;  for  more  detailed  information  as  to  the  numlier  cf 
inmates  in  each  house  or  floor,  we  refer  to  our  schedules. 
Although  in  some  streets,  as  Peter  Street,  Husband  Street,  kc. 
the  inhabitants  might  be  described  as  dirty,  yet  in  the  other 
and  major  part  of  the  district  the  inhabitants,  as  regards  ])er- 
sonal  cleanliness,  were  on  a  par  with  persons  of  the  same  clr.ss 
in  similar  metropolitan  locahties  ;  this  observation  may  be  made 
in  respect  to  their  habits  and  diet,  as  we  found  about'an  average 
amount  of  intemperance  and  improvidence,  and  consequently  of 
poverty,  and  although  we  scarcely  met  with  a  case  in  which  an 
intemperate  man  recovered  from  Cholera,  we  nevertheless  mot 
with  many  fatal  cases  occurring  to  those  who  had  lived  regiilarly 
and  well,  and  who  up  to  the  period  of  seizure  had  been  considcrotl 
healthy  and  robust. 


(■K'.) — Get  the  number  of  cases  in  each  house,  and  the  number  of 
deaths  of  persons  who  lived  in  each  house. 

Vide  paragraph  (H.) 

2c?.  Examine  the  water  supply  as  to, — 
{A.)  Its  source. 
(B.)  Quality. 
(C.)  Amount. 

(Z>.)  Whether  drawn  from  pipes  or  tcater-butts,  and  the 
condition  of  the  butts. 

The  sub-districts  of  Berwick  Street  and  Golden  Square  a:c 
supplied  by  the  Grand  Junction  and  New  River  Companie?, 
St.  Ann's,  Soho,  by  the  ]S"ew  River  only ;  the  quality  of  the  water, 
especially  that  of  the  New  River,  although  not  what  could  bo 
desired,  is  much  superior  to  some,  and  we  believe  equal  to  tliat 
supplied  by  any  of  the  metropolitan  water  companies.  c 
heard  little  or  no  complaints  throughout  the  district,  either  as 
to  the  quality  or  the  amount  of  supply.  We  again  refer  to 
our  schedules  for  particular  information  as  to  whether  the  v.  atcr 
was  kept  in  butts  or  cisterns,  and  the  position  of  these,  Avli:cl!, 
as  well  as  their  condition,  we  found  with  few  exceptions  n:o:t  vr^- 
satisfactory  ;  they  were  in  many  eases  wholly  or  partially  uncovered, 
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not  having  been  cleaned  for  months,  in  some  cases  for  years, 
•md  havin^  an  accumulation  of  dirt  at  the  bottom  and  adherent 
to  their  sides.  In  many  cases  the  butts,  and  more  particularly 
the  cisterns,  were  situated  in  the  basement  within  the  building, 
in  close,  unwholesome,  and  disgusting  propinquity  to  the  water- 
closets  and  dust-bins,  in  positions  where  the  water  could  not  fail 
to  become  impregnated  with  exhalations  from  the  former,  and 
solid  particles  from  the  latter. 


Sd.  Note  the  general  condition  in  the  streets  and  courts,  and  inquire 
what  was  the  state  of  the  cleansing  before  the  outbreak. 
With  probably  a  few  exceptions,  as  Bridle  Lane,  Peter  Street, 
&c.,  we  saw  little  to  complain  of  in  the  general  cleanliness  of  the 
streets,  and  we  were  informed  that  the  condition  was  but  little 
different  previous  to  the  outbreak. 


4^A.  Examine  lohetker  the  disturbance  of  the  ground  in  making  a 
sewer  through  the  old  burial  ground  in  Little  Marlborough  Street, 
or  the  filtrations  from  it  into  the  sewer,  or  the  drainage  of  any 
nuisance  into  the  general  sewerage  of  the  district  had  had  any 
effect,  or  lohether  the  sewers  had  accumulations  in  them  (hat  might 
have  been  injurious. 
We  found  two  opinions,  amongst  others,  prevalent  tlirougbout 
the  neighbourhood  ;  one,  that  the  disturbance  of  the  old  burying 
ground'^was  the  chief  cause  of  the  outbreak  of  Cholera,  the  ravages 
of  which,  many  of  the  inhabitants  maintained,  followed  the  line  of 
the  new  sewer,  the  other,  that  a  pump  in  Broad  Street  was  at  the 
bottom  of  the  mischief  Neither  of  these  causes,  we  believe, 
affords  a  satisfactory  reason  for  the  outbreak ;  both,  we  suspect, 
have  been  prominently  put  forth  by  interested  persons,  who  were 
desirous  of  diverting  the  current  of  popular  indignation  from 
their  own  particular  nuisances.  For  example,  we  found  the 
owner  of  the  monster  slaughter-house  in  Marshall  Street,  and  who 
had  also  an  interest  in  the  tripe  boiling  establishment  adjoining,  to 
be  one  of  the  loudest  andmost  eager  in  declaiming  against  the  sewers, 
and  maintaining  that  the  disease  followed  the  line  of  the  new  sewer. 
In  reference  to  these  opinions,  we  may  observe,  that  no  case  of 
Cholera  occurred  in  Little  Marlborough  Street,  through  which  a 
new  sewer  was  constructed  last  year,  and  which  street  is  represented 
by  the  Commissioners  of  Sewers  to  be  the  centre  of  the  plague  pit ; 
but  we  believe  it  is  not,  as  Mr.  York,  Clerk  to  the  Paving  Com- 
missioners, and  who  is  evidently  well  acquainted  with  the  antiquities 
of  the  neighbourhood,  assured  us  that  he  had  seen  old  plans  of  the 
ground,  of  an  authentic  character  and  of  a  date  anterior  to  the 
present  houses,  which  represented  the  pest  field  as  extending  con- 
siderably to  the  south  and  east  of  that  stated  by  the  Commissioners 
of  Sewers ;  it  embraced  King  Street,  Carnaby  Street,  west  side  of 
Marshall  Street,  and  the  ground  between.    But  even  were  this 
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position  of  the  pest  field  the  correct  one,  it  does  not  enable  us  to 
attribute  to  the  circumstance  of  the  new  sewer  being  constructed 
through  it,  the  outbreak  of  Cholera  in  this  neiglibourhood  ;  for  even 
admitting,  for  the  sake  of  argument,  the  various  theories  as  to  the 
summer  heat  drying  the  clayey  earth,  causing  it  to  crack,  and  so 
permitting  the  pestiferous  emanations  to  escape,  or  filtratioas  from 
the  old  burial  ground  permeating  into  the  sewer,  &c.,  &c.,  we 
have  to  remark  that  the  virulence  of  the  Cholera  manifested  itself 
in  Cambridge  Street,  Broad  Street,  Berwick  Street,  and  other 
places,  as  St.  Ann's  Court,  &c.,  still  more  remote  from  any  spot 
pointed  out  as  a  portion  of  the  pest  field.  Another  portion,  however 
of  the  line  of  the  new  sewer,  from  Great  Pulteney  Street  eastward 
in  Silver  Street,  which  appears  to  have  been  the  site  of  an  old 
burying  ground,  seems  to  have  been  visited  by  Cholera  with  great 
severity.  We  may  say  generally,  that  although  several  of  the 
streets  in  which  the  new  sewer  has  been  constructed  have  su{Fered 
severely  from  Cholera,  we  also  find  that  in  the  same  neighbourhood 
many  other  streets  through  which  the  new  sewer  runs,  have  been 
almost  or  entirely  exempt  from  disease.  Among  the  former  we  may 
mention  South  Eow,  Marlborough  Row,  Great  Pulteney  Street, 
east  end  of  Silver  Street,  &c. ;  among  the  latter,  Little  Marlborough 
Street,  north  end  of  Marshall  Street,  Brewer  Street,  &c.  A  re- 
ference to  our  tables  will  show  that  one  of  the  places  where  Cholera 
was  most  fatal  was  the  south-west  end  of  Broad  Street,  between 
Marshall  Street  and  Cambi-idge  Street,  where  a  new  sewer  was  built 
during  the  year  1851,  with  a  fall  southward  tov/ards  Cambridge 
Street  and  Little  Windmill  Street.  In  the  other  portion  of  Broad 
Street,  east  of  Cambridge  Street,  Cholera  was  scarcely  less  fatal ; 
hei*e  and  in  Poland  Street  the  sewer  was  built  in  18^53;  it  dis- 
charges itself  into  Berwick  Street,  and  is  entirely  unconnected 
with,  and  perfectly  independent  of,  the  sewer  above  alluded  to,  built 
in  1851.  The  mortality  from  Cholera  was  very  great  in  New  Street, 
Peter  Street,  St.  Ann's  Court,  &c.,  places  supplied  by  the  old 
sewers. 

The  drainage  of  certain  nuisances  into  the  sewer,  as  for  example, 
the  slaughter-house  and  tripe  boiling  establishment  in  Marshall 
Street,  and  the  deposit  occasioned  by  the  coagulated  blood  fi  om  the 
former,  and  the  refuse  from  the  latter,  must  have  a  deteriorating 
effect  upon  the  health  of  the  immediate  neighbourhood,  and  favour 
the  progress  of  epidemic  disease  ;  nevertheless,  from  the  facts  above 
stated,  Ave  consider  that  the  outbreak  of  Cholera  cannot  be  specially 
attributed  to  the  disturbance  of  the  old  burial  ground,  the  con- 
struction of  any  one  seAver,  or  drainage  of  a  nuisance  into  any 
particular  portion  of  the  sewerage  of  the  district,  seeing  that  the 
Cholera  was  equally  fatal  in  different  streets  supplied  by  sewers 
which  have  no  communication  with  each  other,  and  have  separate 
outlets  into  the  Northumberland  Street  sewei",  three  quarters  of  a  i 
mile  distant. 

The  following  is  a  list  of  the  streets  in  which  the  new  sewers 
■were  completed  in  February  1854,  respecting  which  a  reference 
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to  our  tables  will  show  to  what  extent  they  suffered  in  comparison 
with  the  others — 

Queen  Street,  Oxford  Street. 

Marlborough  Mews. 

Blenheim  Mews. 

Blenheim  Street. 

Ai'gyle  Place,  from  Argyle  Street  to  King  Street. 
King  Street,  from  Argyle  Place  to  Foubert's  Place. 
Little  Marlborough  Street. 
Foubert's  Place. 
Tyler's  Street. 

Tyler's  Court  and  Marshall  Street,  from  South  Eow. 

Soixth  Row. 

Cross  Court. 

Cross  Street. 

Lowndes  Court. 

Marlborough  Eow. 

Silver  Street,  from  Bridle  Lane  to  Windmill  Street. 
Great  Pulteney  Street. 
Glasshouse  Street,  Brewer  Street. 

Little  Pulteney  Street,  from  Regent  Street  to  Windmill  Street. 

Great  Crown  Court. 

Little  Crown  Court. 

Archer  Sti-eet. 

Part  of  Regent  Street. 

Smith's  Court  and  Yard. 

We  now  come  to  the  second  prevalent  opinion,  viz.,  that  the 
impure  condition  of  the  water  in  the  Broad  Street  pump  was  the 
main  cause  of  disease.  As  to  this,  we  are  bound  to  say  that  there 
are  some  cases  of  disease  and  death  which  we  find  ourselves 
unable  to  explain  upon  any  other  hypothesis  than  that  of  the 
deleterious  influence  of  this  water. 

Two  such  cases  which  came  under  our  observation  are  exceed- 
ingly interesting,  and  as  they  are  probably  the  most  important 
which  have  been  brought  forward  in  connexion  with  this  question, 
we  think  it  right  to  state  them  at  length.  Mr.  Eley,  a  percussion 
cap  manufacturer,  has  his  premises  at  38,  Broad  Street,  but  lives 
with  his  mother  at  West  End,  Hampstead  ;  this  lady,  being  partial 
to  the  water  from  Broad  Street  pump,  used  to  have  a  supply  sent 
to  her,  and  on  Thursday,  the  31st  of  August,  had  some  sent  up  to 
her  as  usual ;  of  this  she  partook  freely,  as  did  also  a  niece  who  was 
cn  a  visit  to  her ;  a  servant  in  the  house  partook  more  sparingly.  On 
Friday,  September  1st,  Mrs.  Eley  was  seized  Avith  Cholera,  and  died 
on  Saturday.  On  Sunday  the  niece  returned  to  her  own  residence 
at  Islington,  was  attacked  by  Cholera  on  the  same  or  following  day, 
and  died;  the  servant  had  a  slight  attack  of  diarrhoea.  There 
had  been  no  case  of  Cholera  in  West  End  previously,  nor  up  to 
the  period  of  our  inquiry  some  weeks  after,  neither  had  there 
been  any  case  of  Cholera  in  the  part  of  Islington  where  the 
luecc  resided.    Mrs.  Eley  had  not  been  in  the  neighbourhood  of 
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Bi'oad  Street  during  the  past  year,  nor,  so  far  as  information  could 
be  obtained,  in  a  locality  where  Cholera  prevailed,  certainly  not 
for  a  week  previously,  as  during  that  period  she  had  not  extended 
her  walks  beyond  her  own  neighbourhood,  the  Finchley  Road,  &c.  • 
the  only  indirect  communication  which  could  be  traced  between, 
her  and  any  Cholera  patient  was  through  the  medium  of  her  son, 
who  went  daily  to  his  manufactory  in  Broad  Street,  and  had 
frequent  communications  with  one  of  his  men,  who  resided  on  the 
premises  and  was  suffering  from  an  attack  of  Cholera,  from  which 
he  recovered;  Mr.  Eley,  however,  being  in  no  way  affected  by  the 
disease.    Mr.  Eley  rarely  drank  the  water  from  the  pump,  but, 
the  water  bottle  in  his  bed-room  being  occasionally  filled  with  it, 
Mr.  Eley  had  frequently  remarked,  that  after  being  drawn  forty- 
eight  hours,  it  had  a  most  unpleasant  taste  and  flavour,  as  if  dead 
mice  were  in  it.     Again,  Mr.  Wickwar  of  Brighton,  had  been 
summoned  to  see  his  brother,  attacked  by  Cholera,  at  6,  Poland 
Street;  on  arriving  there,  and  finding  his  brother  dead,  he  dechned 
to  see  the  body,  but  remained  for  about  twenty  minutes  in  the 
house,  and  partook  of  a  slight  luncheon  of  rump  steak,  together  with 
a  little  cold  brandy  and  water,  which  water  was  from  Broad  Street 
pump ;  he  then  went  to  Holford  Square,  Pentonville,  was  seized 
with  Cholera  the  same  night,  and  died.    This  latter  case  is  not  by 
any  means  so  striking  as  the  first  mentioned,  as  it  may  be  said  by 
some  that  Mr.  W.  had  imbibed  the  poison  while  breathing  a  choleraic 
atmosphere  for  twenty  minutes.  Several  other  persons  in  the  neigh- 
bourhood stated,  that  they  had  repeatedly  found  the  water  from 
Broad  Street  so  unpleasant  that  they  desisted  from  drinking  it  for 
a  time.    At  10,  Cross  Street,  where  eight  deaths  from  Cholera  had 
taken  place,  one  of  the  survivors  stated  they  had  been  in  the  habit 
of  drinking  water  from  Marlborough  Street  pump  till  witliin  a  day 
or  two  of  the  outbreak,  when  finding  it  exceedingly  unpleasant, 
they  sent  for  some  from  Bi'oad  Street. 

In  many  of  the  cases  investigated  by  us,  it  was  proved  that  the  indi- 
viduals had  been  in  the  habit  of  using  that  water;  many  mechanics 
working  in  the  district,  and  who  usually  drank  of  the  water,  were 
attacked  by  Cholera  at  their  own  houses,  situated  at  a  distance ;  for 
instance,  at  Mr.  Ash's  artificial  tooth,  &c.,  manufactory,  8  and  9, 
Broad  Street,  seven  such  cases  occurred,  one  of  the  men  having 
been  visited  by  one  of  us,  at  his  house  in  Seymour  Street,  St. 
Pancras,  where  Cholera  was  not  prevalent.  On  the  other  hand, 
cur  Tables  will  equally  show  many  instances  in  which  persons 
drinking  this  water  either  were  never  attacked,  or  recovered  when 
attacked;  and  many  in  which  deaths  in  the  infected  district 
occurred,  of  persons  who  were  not  in  the  habit  of  using  this  water; 
whilst  the  range  of  the  disease  extended  beyond  the  limits  within 
which  the  Avater  from  this  pump  was  drank. 

Two  remarkable  instances,  where  a  large  number  of  people 
living  or  working  in  the  centre  of  the  district  escaped  from  Cholera, 
deserve  particidar  notice.  The  workhouse  in  Poland  Street  lost 
only  five  of  its  inmates  out  of  535,  exclusive,  of  course,  of  those 
persons  who  were  brought  in  labouring  under  the  disease;  the 
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inmates  of  tlie  workhouse  had  not  used  the  Broad  Street  pump 
water,  having  a  pump  well  on  the  premises,  in  addition  to  being 
supplied  by  the  Gx'and  J  unction  Company.  In  reference  to  the 
workhouse,  we  were  happy  to  observe  that  the  condition  of  the 
interior  as  well  as  the  dietetic  and  general  treatment  of  the 
•inmates,  were  as  satisfactory  as  circumstances  would  admit  of. 
The  other  case  we  have  alluded  to,  is  the  brewery  in  Broad  Street, 
none  of  the  men  working  there  having  died  of  Cholera,  and  none  of 
them,  as  far  as  could  be  ascertained,  having  drank  water  from  any 
of  the  street  pumps,  as  there  is  a  deep  well  in  the  brewery,  in 
addition  to  the  supply  from  the  New  Kiver. 

The  alleged  reason  for  the  deleterious  eiFects  of  the  pump  water 
is  the  presumed  percolation  of  the  sewage  into  the  pump  well.  But 
a  careful  examination  of  the  latter  has  failed  to  reveal  any  defect 
in  the  brickwork  through  which  such  contamination  could  take 
place  ;  nevertheless,  a  permeation  might  take  place  to  a  slight  extent, 
without  discovering  the  precise  spot  where  it  took  place,  and 
certainly  such  an  occurrence  appears  by  no  means  improbable, 
when  we  consider  the  close  proximity  of  the  sewers  to  the  well, 
independent  of  the  percolation  which  may  take  place  from  the 
imperfect  house  drainage  of  the  neighbourhood,  several  neces- 
saries with  cesspools  being  situated  in  the  areas  within  a  few 
feet  of  the  well,  and  on  a  higher  level.  Mr.  York  informed 
us,  that  the  line  of  sewer  is  ten  feet  distant  from  the  pump,  the 
sewer  being  twenty-three  feet  below  the  surface  of  the  ground, 
the  well  twenty-eight  feet  deep,  and  the  surface  of  the  water 
twenty  feet  below  the  level  of  the  street.  From  the  date  at  which 
we  made  our  inquiries  we  were  unable  to  make  any  analytical 
or  microscopical  examination  of  the  water,  and  can  therefore 
give  no  personal  opinion  as  to  its  condition,  nor  is  there  any 
necessity  for  our  doing  so,  as  this  part  of  the  investigation  has  been 
made  by  abler  hands  under  the  direction  of  the  General  Board  of 
Health. 

Having  now  replied  in  detail  to  the  Heads  of  Inquiry  furnished 
to  us  by  the  General  Board  of  Health,  we  beg  to  offer  a  few 
general  remarks  on  some  points  connected  with  the  sudden  out- 
break of  Cholera  in  St.  James'  and  St.  Ann's,  an  outbreak,  which 
we  believe  to  be  unprecedented,  at  least  in  this  country,  as  regards 
Its  mortality,  extending  so  fearfully  as  it  did  over  a  large  district,— 
more  than  decimating  the  inhabitants  of  several  of  the  streets  and 
courts,  as  Broad  Street,  Hopkins  Street,  Pulteney  Court,  &c.  The 
number  of  houses  in  which  attacks  took  place  was  more  remarkable 
oven  than  the  number  of  victims  in  a  street;  thus,  in  Broad  Street, 
which  contains  forty-nine  houses,  excluding  the  brewery,  we  found 
that  only  one  house,  or  at  the  most  two,  on  the  south  side  of  the 
street  escaped,*  on  the  north  side  eleven  houses  escaped,  includino- 
the  six  corner  houses.  The  population  of  Broad  Street  at  the  last 
census,  allowing  for  the  houses  since  pulled  down,  was  about  860, 

fw.r„?f  V^.^  ^'^T  "^""^"^      *°        ^^'^^^^  ^^""se,  in  consequence  of  the  former 
occupants  hnvmg  left,  and  the  statements  of  the  neighbours  being  contradictory. 
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the  recent  mortality  from  Cholera  was  ninety,  in  addition  to  twenty- 
five  fatal  cases  occurring  to  persons  working  in  Broad  Street,  but 
dying  in  other  parts  of  London,  some  of  them  having  first  com- 
plained of  indisposition  Avhile  at  their  work  in  Broad  Street;  as 
for  example,  in  Mr.  Eley's  percussion  cap  manufactory.  No.  38, 
Broad  Street,  where  sixteen  of  the  work-people  (two  men  and  four- 
teen girls)  died  of  the  disease  at  the  commencement  of  the  outbreak 
in  St.  James' ;  the  houses  of  those  whom  we  could  trace  being 
situated,  however,  in  districts  of  London  where  Cholera  was 
prevalent,  as  Lambeth,  &c. 

Throughout  the  surrounding  neighbourhood,  the  mortality  was 
more  or  less  on  a  par  with  Broad  Street.    For  example — 

In  Hopkins  Street,  where  all  the  houses  except  three  had  been 
pulled  down,  these  three  containing  about  sixty-seven  inhabitants, 
the  deaths  were  fifteen ;  in  Cambridge  Street,  fourteen  houses, 
population  179,  deaths  sixteen,  ten  on  the  west  side,  eix  on  the 
east ;  Kemp's  Court,  six  houses,  population  seventy-eight,  deaths 
nine,  in  three  houses. 

In  Pulteney  Court,  nine  houses,  population  under  200,  deaths 
twenty -four,  only  one  house  escaped. 

New  Street,  nine  houses,  ten  deaths,  one  house  only  escaped. 

In  St.  Ann's  Court  and  Place,  containing  thirty-three  houses, 
forty-six  of  its  inhabitants  died.  In  Cross  Street,  Marlborough 
Eow,  Berwick  Street,  &c.  the  mortality  was  also  vei  y  great ;  but 
as  the  number  of  deaths  in  each  house  and  street  is  given  in  the 
tables  which  accompany  this  report,  it  will  be  unnecessary  to  allude 
further  to  them  at  present. 

One  of  the  most  important  and  singular  features  in  thp  fearful 
outburst  of  Cholera  in  St.  James'  and  St.  Ann's,  was  its  suddenness, 
and  the  large  number  of  individuals  attacked  simultaneously  in 
different  parts  of  the' district ;  the  epidemic  having  attained  its 
acme  on  the  second,  if  not  on  the  first  day  of  the  outbreak.  Its 
intensity  remained  stationary  for  two  days  after,  and  then  .on 
Tuesday,  the  5th  of  September,  and  also  the  fifth  day  of  the  out- 
break, the  deaths  declined  by  about  50  per  cent.   The  virulence 
of  the  disease  also  abated  as  the  attacks  became  less  numerous ; 
for  durino-  the  first  days  of  the  outbreak  almost  every  attack 
proved  fatal,  but  after  a  few  days  the  medical  attendants  were 
^ratified  by  finding  an  occasional  recovery  take  place.  On  mquu-mg 
Smong  the  practitioners  residing  in  the  neighbourhood,  they  in- 
formed us  that  although  there  had  been  a  few  cases  of  Choleia 
during  the  month  of  August,  there  had  been  nothing  connected 
"  with  the  general  health  of  the  district  to  lead  them  to  appreiicna 
any  outbreak  of  endemic  or  epidemic  disease,  the  condition  ot  tlie 
neio-hbourhood,  as  regards  existing  nuisances,  overcrowding,  6rc. 
being  much  the  same  as  in  1849,  when  St.  James  was  next  to 
Hampstead  and   Paddington,   the  most  lightly  visitcd_  ot  au 
the  metropolitan  parishes ;   and  since  that  period,  co'isidcrawc 
improvement  had  been  made  in  the  drainage  of  the  district,  by  tut 
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construction  of  new  sewers  in  many  of  the  streets.  Dr.  Parkes, 
the  re"-istrar  of  the  Goklen  Square  sub-district,  informed  us  that 
the  first  death  from  Cholera  registered  by  him  occurred  on  the  6th 
of  August,  at  No.  5,  South  Row,  the  victim  being  a  breeches 
maker,  aged  47. 

The  second  death  was  that  of  a  female  chikl,  aged  one  year,  and 
occurred  on  August  11th,  at  6,  King  Street. 

The  third  death,  on  August  13th,  was  a  dressmaker,  aged  40,  in 
Broad  Street. 

The  fourth  was  a  policeman,  aged  36,  at  11,  Edmund  Court ;  only 
six  more  deaths  from  Cholera  were  registered  by  Dr.  Parkes  up  to 
August  31st  inclusive,  but  on  September  1st,  five  deaths  were 
regfstered  by  him  (the  disease  having  taken  place  during  the  pre- 
ceding twenty-four  hours). 

On  September  2d  he  registered  43  deaths. 

„         3d    (Sunday)  none. 

„        4th  he  registered  48  deaths. 

„        5th         „  31  do. 

6th         „  20  do. 

„        7th         „  16  do. 

„        8  th         „  8  do. 

„        gth         „  11  do.,  including  5  from  the 

workhouse,  up  to  2  o'clock, 
the  date  of  our  inqiiiry. 

On  inquiring  of  Mr.  James,  the  registrar  of  Berwick  Street 
sub-district,  we  ascertained  that  he  had  only  registered  six  deaths 
as  occurring  in  August,  namely  : 

On  August  7th,  a  woman  at  21,  Great  Windmill  Street. 
„      16th,  a  man  at  Berwick  Street. 
„      16th,  a  woman  at  76,  Berwick  Street. 

19th,  a  man  at  76,  Berwick  Street. 

27th,  a  woman  at  6,  Queen's  Head  Court. 
„      30th,  a  man  at  32,  Little  Pulteney  Street. 

Mr.  Jones,  the  registrar  of  St.  Anne,  Soho,  registered  only  five 
deaths  from  Cholera  during  the  month  of  August,  namely  : 

On  August  21st,  at  19,  Crown  Street. 
„       24th,  „  22,  Porter  Street. 
„       27th,  „    9,  Gerard  Street. 
„        29th,  „    7,  Grafton  Street. 
„        31st,  „  16,  King  Street. 

The  total  number  of  death  in  the  three  sub-districts  on  the  1st 
and  2d  of  September,  including  those  of  persons  who  had  been 
removed  to  the  hospitals  and  Avorkhouses,  was  201  ;  from  Septem- 
ber Ist  to  13th  both  inclusive,  the  deaths  amounted  to  569  ;  from 
that  to  the  20th  (which  was  the  first  day  in  the  month  on  which 
no  death  took  place)  the  number  was  31,  and  up  to  the  30th  only 
10  more  occurred,  making  the  total  numlDer  of  deaths  from  Cholera 
during  the  month  of  September  in  these  limited  districts  609. 
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On  looking  through  the  Registrar  General's  reports  for  1849 
we  are  not  surprised  to  find  that  the  streets,  and  in  some  cases  the 
houses,  in  which  deaths  then  occurred,  have  again  sufFered  during 
the  recent  visitation ;  for  example,  at  10,  Cross  Street,  where  a 
death  from  Cholera  occurred  on  July  5th,  1849,  eight  deaths  took 
phice  during  the  first  week  of  last  September.    Marshall  Street 
South  Eow,  Little  Windmill  Street,  St.  Anne's  Place  and  Court 
were  noted  among  the  most  infected  localities  of  the  district  in 
1849,  and  appear  in  much  the  same  ixnfortimate  pre-eminence  now 
As  to  the  floors  in  which  the  greatest  mortality  has  occurred,  we 
beg  to  refer  to  the  tables  which  accompany  this  report ;  but  in 
reference  to  this  subject  we  should  wish  to  quote  some  observations 
contained  in  a  pamphlet  written  by  the  Eev.  Mr.  Whitehead, 
the  exemplary  and  indefatigable  curate  of  St.  Luke's,  Berwick 
Street ;  he  writes,—"  Of  the  373  deaths  to  which  the  Avriter  confines 
his  attention,  no  less  than  seventy-one  were  those  of  householders, 
or  of  members  of  their  families.    This  mortality  in  the  families  of 
householders  is  especially  noticeable  on  the  east  side  of  Berwick 
Street,  being  at  the  rate  of  37  per  cent,  of  the  deaths.    In  Broad 
Street  it  was  14^  per  cent. 

"  This  fact  of  itself  disposes  of  a  statement  which  has  gone  the 
round  of  the  papers,  to  the  elFect  that  the  vast  majority  of  the  deaths 
occurred  in  the  upper  rooms,  as  it  is  notorious  that  in  these  streets 
householders  and  their  families  do  not  occupy  the  top,  but  rather  the 
bottom  of  their  houses.  Even  if  that  statement  were  true,  the  infer- 
ence sought  to  be  drawn  from  it,  viz.,  that  the  habits  of  the  people 
who  occupy  the  top  floors  had  more  to  do  with  the  cause  of  the  pes- 
tilence than  any  foul  exhalations  from  beneath,  would  not  be  a  fan- 
one,  both  because  evei'y  one  knows  that  in  a  neighbourhood  like 
this  there  are  far  more  persons  living  on  the  second  and  third  floors 
than  in  the  kitchens,  parlours,  and  first  floors,  and  because  it  is 
plain  that  whilst  very  many  who  live  at  the  top  must  have  occasion 
to  come  down  stairs  in  the  course  of  the  day,  hardly  any  who 
live  below  are  likely  to  go  up  ;  and  so  it  might  happen  that  the 
occupant  of  the  garret  should  take  the  disease  at  such  times  when 
he  was  below.  But  the  real  truth  is  sufficiently  at  variance  with 
the  statement  in  question  to  lead  to  an  inference,  if  such  inferences 
be  allowable,  of  a  precisely  opposite  nature.  The  deaths  of  persons 
living  and  sleeping  on  the  ground  floor  were  more  numerous,  in 
proportion  to  the  number  of  its  occupants,  than  those  on  any  other 
floor,  and  that  without  counting  the  non-resident  workmen,  shop- 
men, fee,  who  must  have  taken  the  disease  on  the  ground  level, 
and  who  went  or  were  removed  to  their  own  houses  to  die.  But 
the  writer  does  not  choose  to  rest  this  statement  on  mere  loose 
assertion;  his  previous  acquaintance  with  the  people  and  their 
houses,  added  to  personal  obseiwation,  and  the  observation  of  his 
colleagues,  of  the  progress  of  the  pestilence,  has  enabled  him  to 
ascertain  what,  probably,  for  obvious  reasons,  no  one  else  could  or 
can  ascertain,  the  name  of  each  deceased  person,  and  the  room  in 
which  he  or  she  died ;  or,  in  case  of  removal  or  departm'e,  the 
room  hitherto  occupied  by  the  deceased. 
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"  Deaths  in  or  from  kitchens  -           -  -  13 

„          „      houses  and  cottages  with  no 

floor  above  the  first  -  9 

„           „      ground  floor  -           -  -  60 

„           „      first  floor  -           -  -  100 

„      second  floor  -          -  -  114 

„           „      third  floor  -           -  -  73 

„                  workhouse  -           -  -  4 


Total        -  -  -  373 


"  It  must  be  admitted  that  ten  houses  in  which  the  deaths  were 
numerous,  and  which  have  no  third  floor,  are  here  reckoned ;  but 
when  it  is  added  that  the  deaths  in  them  which  took  place  on  the 
ground  floor  exceeded  those  on  the  second,  the  admission  need  not 
go  for  much.  In  Broad  Street,  if  the  kitchens  and  parlours  be 
reckoned  together,  the  deaths  were  as  nearly  as  possible  equally 
distributed,  about  twenty  to  each  floor,  the  extra  four  to  the  ground 
and  second.  It  is  noticeable  that  the  streets  and  parts  of  streets 
to  the  north  of  Broad  Street,  and  those  furthest  removed  from  it 
j  on  the  south,  as  Peter  Street,  Green's  Court,  Little  Pulteney 
Street,  Little  Windmill  Street,  and  Wardour  Street  on  the  east, 
are  those  in  which  the  deaths  on  the  upper  floors  preponderate. 
In  Little  Pulteney  Street  three  out  of  the  seven  deaths,  and  in 
Wardour  Street  four  out  of  the  nine,  were  on  the  third  floor." 

The  latter  paragraph  of  the  above,  and  the  streets  mentioned,  bear 
out  the  experience  of  ourselves  and  others,  as  to  those  houses 
which  are  filthy  below,  and  overcrowded  throughout,  having  the 
greatest  mortality  in  the  upper  floors,  a  fair  example  of  which  we 
have  more  particularly  detailed  in  our  schedules  in  the  case  of 
South  K,ow.  Having  alluded  to  Mr.  Whitehead's  pamphlet,  we 
1)eg  to  quote  further  from  it : — 

11 

24 
12 
40 
28 
66 
92 
96 
4 


I  Total        -       -       -  373 

I    "  There  were  no  less  than  twenty-one  instances  of  husband  and 
-wife  dying  within  a  few  days  of  each  other.    In  one  case,  besides 
!hoth  parents,  four  children  also  died ;  at  10,  Cross  Street,  a  woman 
lost  her  husband  and  five  grown-up  children;  two  other  deaths 


•*  We  presume  Mr.  W.  alludes  to  23,  Peter  Street,  among  the  inmates  of  which  yre 
ascertamed  that  twelve  deaths  had  taken  place. 


In  1  house  there  were  11  deaths*  = 

In  each  of  3  others        8  do.  = 

6  do.  — 

5  do.  = 

4  do.  = 

3  do.  = 

2  do.  = 

1  do.  = 

In  the  Workhouse        4  do.  = 
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occurred  in  the  same  house.  In  another,  both  parents  and  three 
of  their  four  children.  In  another,  a  widow  and  three  of  her 
children. 

"  At  an  average  distance  of  fifteen  yards  from  St.  Luke's  Church 
stand  four  houses,  which  collectively  lost  thirty-two  persons." 

Mr.  Whitehead  states,  that  after  a  careful  examination  of  the 
Begistrar's  returns,  he  ascertained  the  proportion  of  deaths  at 
different  ages,  in  St.  Luke's  district,  to  be  as  follows : — 

Aged  10  years  and  under  -  -  -  -  66  deaths. 

Aged  from  10  years  to  20  -  -  -  24  do. 

„        20      „       30  -  -  -  44  do. 

„        30      „       40  -  -  -  50  do. 

„        40     „       50  -  -  -  56  do. 

and  so  on,  to  80  and  upwards,  at  the  rate  which  might  be  ex- 
pected, m 
The  twenty-four  deaths  in  the  second  decade  are  thus  distri- 
buted : — 

Aged 
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years 
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deaths. 
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55 
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do. 
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55 

4 

do. 

14 

55 
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15 

55 
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16 

55 
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do. 

17 

55 
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do. 

18 

55 
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do. 

19 

55 

3 

do. 

20 

55 

2 

do. 
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As  to  any  other  special  liability  or  exemption  of  any  particular 
class,  there  is  very  little  to  be  said.  One  thing  at  least  is  certain, 
that  the  very  old  and  the  very  poor  have  not  supplied  nearly  so 
many  victims  as  might  have  been  anticipated,  whereas  the  house- 
holders have  supplied  rather  more  than  their  due  proportion. 

The  introductory  paragraphs  in  Mr.  Whitehead's  pamphlet 
are  interesting,  as  showing  the  fearful  mortality  in  a  limited 

"  If  a  person  were  to  start  from  the  western  end  of  Broad  Street, 
and,  after  traversing  its  whole  length  on  the  south  side  from  west 
to  east,  to  return  as  far  as  the  brewery,  and  then,  going  down 
Hopkins  Street,  along  Husband  Street,  and  up  New  Street,  to 
end  by  walking  through  Pulteney  Court,  he  would  pass  succes- 
sively forty-five  houses,  of  which  only  six*  escaped  without  a  death 
during  the  recent  outburst  of  Cholera  in  that  neighbourhood." 

According  to  a  calculation  based  upon  the  last  census,  those 
forty-five  houses  contained  a  population  of  about  1,000,  out  of  that 
number  lOSf  perished  by  pestilence. 


*  And  from  tliree  of  these  six,  no  less  than  eighteen  non-residents  caught  their 
deaths,  sixteen  from  one  factory.  „orsnns 

t  Here,  and  throughout  this  narrative,  the  deaths  recorded  are  only  those  ot  persoua 
resident  in  the  district  at  the  time  of  the  outburst  of  the  pestilence,  ^vho  died  many  o 
them  at  their  own  houses,  some  in  the  workhouse,  others  at  the  hospitals,  and  a  le^r 
the  country,  having  fled  thither  for  security. 
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Eeturning  to  Broad  Street  from  Pulteney  Court  by  way  of 
Cambridge  Street,  he  would,  indeed,  find  a  few  houses  in  that 
short  street  which  were  spared,  but  he  would  still  hear  of  its 
population  being  almost  decimated,  as  it  lost  sixteen  of  its  179 
inhabitants. 

Taking  a  more  comprehensive  view,  he  would  find  the  western 
half  of  Broad  Street  to  have  been  about  the  centre  of  the  infected 
district.  Starting  from  thence,  any  one  walking  at  a  modei-ate 
rate  in  any  direction  might  have  gone  beyond  its  limits  in  less 
than  three  minutes. 

On  hearing  of  the  late  fearful  outburst  of  Cholera,  the  question 
which  we  heard  asked  on  all  sides,  and  which  naturally  suggests 
itself  to  every  inquiring  mind,  is.  What  was  the  cause  ?    The  very 
importance  of  tlie  question  makes  us  diffident  in  replying  to  it,  nor 
could  we  receive  any  satisfactory  answer  to  it  from  the  medical 
practitioners,  or  from  the  more  intelligent  of  the  inhabitants  in  the 
district ;  the  sewers,  the  air,  the  water,  &c.,  were  each  assigned  as 
the  cause,  more  particularly  the  sewers.  For  ourselves,  we  have  no 
new  theory  to  offer.  We  are  inclined  to  believe  that  there  existed 
a  peculiar  condition  of  the  atmosphere,  which  has  been  called 
choleraic,  wherein  the  exhalations  from  sewers,  impure  water,  bad 
house  drainage,  overcrowding,  intemperance,  fear,  may  operate  on 
individuals,  so  as  to  produce  the  disease ;  nor  can  we  call  to  mind 
an  instance  in  which  the  suflferer  had  not  been  exposed  to  the 
action  of  some  of  those  circumstances  which,  during  the  prevalence 
f  epidemics,  act  as  fuel  on  a  fire,. 
Allowing,  indeed,  more  than  their  utmost  effect  to  the  miasmata 
difl'nsed  by  the  construction  of  the  new  sewer, — to  the  unhealthy 
condition  of  the  water  from  the  Broad  Street  pump,  we  cannot 
help  thinking  that  the  outbreak  mainly  arose  from  the  multitude 
)K  un trapped  and  imperfectly  trapped  gullies  and  ventilating 
iiafts  constantly  emitting  an  immense  amount  of  noxious^  health- 
iestroying,  life-destroying  exhalations,  the  intensity  of  which 
must  have  been  greatly  increased  by  the  structural  peculiarity  of  the 
:-ireets,  and  by  the  stagnant  condition  of  the  atmosphere  at  the  time 
of,  and  preceding  the  attack.    Thus,  as  the  poisonous  emanations 
rose  from  the  sewers,  they  remained  suspended  in  the  immediately 
-urrounding  atmosphere,  Avhich  was  remarked  at  the  time  to 
iiave  little  or  no  horizontal  movement.    The  benefit  of  what  little 
Movement  did  exist,  Avould  be  mostly  experienced  at  the  corner  of 
uc  streets ;  and  it  is  a  remarkable  fact  that  houses  thus  situated 
<  xperienced  a  decided  immunity,  except  in  the  case  of  those  corner 
uises  where  abundant  "  materias  morbi"  existed  in,  or  adjoining 
;ie  i)rcmises,  as,  for  instance,  at  the  corner  of  Little  Windmill 
irect  and  Brewer  Street,  where  several  most  offensive  gullies  at 
.10  side,  and  a  choked-up  necessary  behind,  belonging  to  the  next 

■  mse,  sent  up  their  pestiferous  vapours.    As  a  proof  of  the  im- 

■  i unity  of  several  corner  houses,  we  may  mention  the  six  corner 
•macs  on  the  north  side  of  Broad  Street," although  the  street  itself 

was  the  most  heavily  visited  in  the  district. 

With  regard  to  the  sanitary  improvements  desirable  to  be 
carried  out,  in  order  to  guard  as  much  as  possible  against  any 
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future  visitation  of  a  similar  character,  we  beg  to  offer  a  fe 


w 


suggestions. 

The  first  and  most  important  which  we  would  recommend  is  a 
compulsory  and  more  perfect  system  of  house  drainage,  and  the 
filling  up  and  abolition  of  every  cesspool  in  the  neighbourhood,  for 
we  are  convinced  that  a  much  larger  number  exist  than  we  have 
ascertained,  or  than  is  generally  supposed,  as  only  a  limited  num- 
ber can  be  proved  to  have  been  filled  up,  and  it  is  well  known  that 
there  was  one  beloiiging  to  every  house  at  a  period  not  more 
remote  than  about  twenty-five  years,  for  it  is  only  within  that  time 
that  water-closets  have  been  generally  permitted  to  drain  into  the 
main  seiwer. 

•A  striking  instance  of  the  beneficial  sanitary  effects  resulting 
from  good  house  drainage  was  broughtnnder  our  notice  by  Mr. 
York,  who  'stated  that  eight  houses  namely,  Nos.  12,  14,  15,  16, 
38,  and  40,  Marshall  Street,  and  25  and  28,  Broad  Street,  which 
had  been  efficiently  drained  into  the  new  sewer,  and  had  flap  traps 
placed  at  their  further  extremity,  at  the  trifling  cost  of  14s.  each, 
had  all  escaped  Cholera,  while  as  our  tables  will  show,  the  sur- 
rounding houses  had  been  severely  visited.  We  would  suggest  the 
adoption  of  some  measure  to  prevent  the  occupants  of  attics  con- 
verting the  gutter  on  the  roof,  or  the  rain  water  pipes,  into  common 
sinks  ;  we  also  think  it  should  be  imperative  to  have  every  house 
provided  with  a  separate  and  properly  trapped  water-closet,  having 
the  water  laid  on;  also  that  the  dust-bins  should  not  be  situated 
within  the  building,  and  that  they  should  be  emptied  at  regular 
stated  intervals. 

Y,iAs  to  the  main  sewers,  much  advantage  would  be  gained  in 
the!  way  of  preventing  accumvilations,  &c.,  if  a  greater  fall  could  be 
obtained,  as  that  which  now  exists  in  this  district,  namely  1  in  250, 
appears  very  inadequate.  We  also  recommend  that  all  untrapped 
gullies  and  ventilating  shafts  in  the  streets  should  be  prohibited ; 
we  are  aware  that  the  question  of  a  judicious  ventilation  of  the 
sewers  is  a  difficult  one,  and  we  do  not  feel  ourselves  competent 
to  offer  any  opinion  on  the  subject,  but  we  consider  it  our  duty  to 
state  most  positively,  as  the  result  of  careful  observations,  and 
mature  unprejudiced  reflection,  that  the  present  system  of  ventila- 
ting the  sewers  is  highly  detrimental  to  the  public  health.  ^  As  to 
tli(f  removal  of  slaughter-houses,  noxious  trades,  and  nuisances 
from  the  proximity  of  dwelling  houses,  the  desirableness  of  doing 
so  appears  so  self-evident,  that  we  will  adduce  no  arguments  in 
support  of  it,  but  merely  bring  the  subject  under  your  notice. 

As  has  been  remarked  at  the  commencement  of  this  report,  the 
structural  arrangements  of  the  streets  are  extremely  ill  adapted 
for  proper  ventilation,  and  consequently  for  the  removal  of  any 
noxious  exhalations  engendered  in  the  locality,  we  therefore  deem 
it  very  desirable  that  freer  continuous  openings  should  be  made 
through  the  district ;  for  instance,  as  was  suggested  a  few  years 
a.n-o  by  a  committee  of  the  inhabitants,  that  a  direct  thoroughfare 
should  be  made  from  Berwick  Street  into  Kupert  Street,  and  that 
all  culs-de-sacs  should  be  done  away  with.    We  likewise  advise 
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that  the  pai'ochial  authorities  sliould   be  required  to  see  the 
])rovisions  of  the  53d  sect,  of  the  Metroj)olitan  Buildings  Act 
fully  carried  outj  in  order  to  prevent  such  cellars  and  kitchens  as 
Ave  met  with  in  St.  Anne's  Court,  &c.,  from  being'  occupied '"as 
human  dwellings,  and  we  hope  that  the  erection  of  model  lodging- 
houses  and  other  suitable  dwellings  for  the  working  classes  will. be 
continued.  ■i:,t:.'^i 
Another  important  subject  to  be  noticed,  is  the  water  supply-; 
■although  we  did  not  hear  many  complaints  of  deficiency  ;df 
water,  we  know  there  was  no  superabundance,  and-  the  place 
Wd  mode  of  keeping  it  is  highly  objectionable,  -as  the  situa- 
'tion  of  the  cistern  or  butts  prevented,  their  being' regularly. ibr 
■properly  cleansed,  and  rendered  their  contents  liable '  to.  foul  im- 
pregnations, and  we  hope  that  among  the  important  sanitary 
*^measures  to  be  brought  before  Parliament,  the  question  of  am 
■tinintermitting  supply  of  pure  water  to  every  house  in  the- metro- 
polis will  not  be  lost  sight  of.  t,.: 
We  cannot  conclude  our  Beport,  without  alluding  to;  a  fact 
which  struck  us  all  repeatedly  during  our  inspection.   It  was;,  that 
■in  every  street  of  this  district  there  were  palpable  mxisances,  exist- 
ing notoriously  and  known  to  every  one,  and  yet  that  the  po.^yer 
•or  the'will  to  remedy  them  was  not  forthcoming.  .  o;*- 

IsovT;  in  justice  to  the  parish  authorities  we  must  say,  that  they 
appeared  ready  to  do  all  in  their  power  towards  abating  nuisanoes 
which  were  brought  under  their  attention,  and  were  within  their 
jm-isdictioni 'nor  had  we  any  reason  to  complain  of  the  Commis- 
sioners of  Sewers  or  of  Pavings,  or  of  water  companies  or  gas 
■  companies,  or  of  any  other  public  or  private  body.  But  .the  very 
readiness  of  all  persons  and  bodies  connected  directly  or  indirectly 
■-with  the  public  health  to  do  all  in  their  power  on  this  .occasion, 
only  throws  out  the  aforesaid  fact  into  stronger  relief.  There 
were  the  nuisances ;  day  after  day  we  passed  them,  and  people  on 
all  sides  talked  to  hs  about  them,  and  yet  nobody  could  or  would 
remove  them. 

'■  We  may  perhaps  be  allowed  to  say  a  few  words  on  this  subject. 
One  great  cause,  perhaps  the  great  cause  of  the  evil,  is  the  punc- 
tilious regard  for  private  property  and  vested  interests  which 
Enghshmen  cannot  get  over,  even  when  tlie  Cholera  is  at  their 
'doors.  The  consequence  is,  that  monster  nuisances  remaib  ifii- 
•fecting  the  air,  while  the  parish  authorities,  or  whoever  else  has 
•taken  up  the  matter,  are  corresponding  with  landlords  or  occupiers, 
or  runmng  after  some  other  person  who,  or  public  body  which,  has 
more  right  than  they,  in  the  first  instance,  to  set  things  straight. 
JN'ow  sanitary  inquiries  have  clearly  shown  that  landlords  and  oc- 
cupiers, who  allow  certain  conditions  of  things  to  exist  in  their 
houses  or  on  their  ])remises,  are  injuring  the  public.  Where  those 
conditions  are  found,  therefore,  the  power  of  acting,  at  once, 
ettectually,  and  at  the  sole  expense  of  the  parties,  without  ' any 
previous  notice  from  householders  or  other  machinery  whatever, 
ought  to  be  vested  in' the  one  authority  in  each  ])arish  or  district, 
whatever  that  may  be,  which  is  responsible  for  the  public  health. 
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And  here  we  have  touched  upon  another  question,  to  which  a 
definite  answer  must  be  given,  before  we  can  hope  for  any  very 
sensible  improvement  in  the  sanitary  condition  of  the  metropolis. 
What  is  to  be  the  authority  responsible  for  the  public  health  ?  or 
is  there  to  be  any  such  authority  ?  or  are  there  to  be  six  or  seven 
such  in  each  district  ?  At  present  the  guardians,  under  the  di- 
rection of  the  Board  of  Health,  are  popularly  supposed  to  be  re- 
sponsible for  the  healthy  state  of  their  respective  parishes,  and  to 
have  the  necessary  powers  in  this  behalf.  But  while  the  enforcing 
of  the  Smoke  Act  and  other  sanitary  laws  affecting  the  air  and  the 
surface  of  the  ground  are  left  to  the  police  and  the  magistrates,  and 
the  supplies  of  water,  gas,  and  suflScient  sewer  accommodation  to 
three  influential  and  independent  bodies,  each  of  which  has  power 
to  limit  its  supplies,  and  for  its  own  purposes,  and  at  its  own  time, 
to  break  up  the  surface  of  any  thoroughfare  or  court,  and  to  heap 
them  for  days  and  weeks  with  all  manner  of  filthy  substances,  it  is 
impossible  to  say  that  the  unlucky  parish  authorities  have  the  means 
of  performing  their  trust. 

W"e  sincerely  trust  that  the  new  Acts  about  to  be  passed  may 
provide  for  more  complete  co-ordination  between  these  bodies. 
The  appointment  of  permanent  inspectors  of  nuisances  might  help 
to  solve  the  difficulty.  If  they  are  clothed  with  ample  powers  of 
entry  into  all  houses  and  places  whatsoever,  and  the  parish  is  em- 
powered upon  a  simple  complaint  from  them,  without  further 
notice,  to  abate  all  private  nuisances  at  the  expense  of  the  parties 
causing  the  same ;  and  if  the  magistrates  may  enforce  the  Smoke 
Act  upon  similar  complaints  from  them ;  and  if  no  paving  com- 
missioners, sewers  commissioners,  improvement  commissioners, 
water  companies,  or  gas  companies,  are  to  be  allowed  to  break  up 
the  streets  or  commence  new  works,  without  communicating 
throuo-h  these  permanent  inspectors  to  the  parish  authorities  and 
the  Board  of  Health,  we  think  that  great  progress  will  have  been 
made  in  sanitary  reform.  Every  one  havmg  the  least  acquaint- 
ance with  such  matters,  must  at  any  rate  feel,  that  until  some  such 
co-ordination  has  been  established  by  this  or  some  other  means,  no 
great  improvement  can  be  hoped  for. 

Above  all,  let  all  avoidable  formalities  be  dispensed  with  which 
may  in  anywise  hamper  the  transmission  to  the  proper  authorities 
of  the  earliest  possible  knowledge  or  even  suspicion  of  any  nui- 
sance, or  which  may  tend  to  fix  patently  on  mdividtials  the 
responsibility  for  any  complaint  in  sanitary  matters,  io  exact 
a  formal  notice  from  the  occupier  of  any  alleged  nuisance  on 
the  premises  he  occupies,  is  absolutely  to  defeat  the  ends  ot 
sanitiry  reform.  Owing  to  the  deficiency  of  house  acconnnock^ 
tion,  and  the  consequent  high  rents  exacted,  he  occupiei  i.  almost 
invariably  at  the  mercy  of  his  landlord ;  and  for  him  to  coinp.im 
openly  of  a  nuisance,  is  often  as  much  as  to  mvite  a  distraint,  oi  at 
W  a  notice  to  quit.  We  could  quote  ---^'^-^^^^^^^^^^^^^ 
which  information  of  nuisances  of  the  worst  description  was  ex 
tracted  from  occupiers  with  difficulty,  and  given  with  the  mo^t 
evident  reluctance  and  fear,  and  amidst  entreaties  not  to  expos 
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them  ;  and  indeed  it  stands  to  reason  that  the  fouler  the  condition 
of  any  house,  the  greater  generally  will  be  the  dependence  of  the 
occupier  on  the  landlord,  as  such  premises  will  scarcely  be  tenanted 
but  by  the  poor,  the  outcast,  and  the  improvident.  Nor  can  we 
leave  this  subject  without  remarking  that  any  such  inspection  as  we 
have  made  must  necessarily  be  of  little  value.  Occasional  inspec- 
tion, when  disease  has  broken  out,  is  not  what  is  wanted,  but 
permanent  inspection  by  persons  living  on  the  spot  and  properly 
authorized,  having  for  its  object  the  foreseeing  and  prevention  of 
disease.  The  facts  which  we  collected,  after  weeks  of  labour, 
from  house  to  house,  ought  to  have  been  ready  to  our  hands  on 
the  first  day  that  the  cholera  broke  out ;  after  the  outbreak,  every 
day  which  passes,  makes  the  obtaining  of  evidence  which  can  be 
relied  upon,  more  difficult. 

The  resident  clergy,  with  their  staffs  of  lay-helpers,  would  in 
most  parishes  be  able,  and  we  believe  willing,  to  give  that  valuable 
aid  to  the  authorities  for  the  purpose  of  permanent  inspection. 
Such  gentlemen  as  Mr.  Whitehead,  (from  whose  valuable  work  we 
have  already  quoted)  and  other  clergymen  whom  we  have  met 
during  this  inquiry,  would  render  invaluable  and  gratuitous  help  to 
the  authorities  if  they  were  once  put  in  the  way  of  doing  so. 

"We  have  the  honor  to  be,  Sir, 

Your  most  obedient  servants, 

D.  Fraser. 
Thos.  Hughes. 
J.  M.  Ludlow. 
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'  .  No.  V. 

Memorandum  on  the  Sanitary  Conditions  of  Bethlem  Hospital 
-  and  of  the  City  House  of  Occupations.    By  Mr.  Lawrence. 

/ANv.oipfin  piece  of  ground,  between  fourteen  and  sixteen  acrfes  in 
extent,  in  the, parish  of  St.  George,  Southwark,  is  occupied  by  BetJi- 
lem.  Hospital  and  by  the  City  "  House  of  Occupations,"  two  iasti- 
tutions  wliich,  although  totally  different  in  nature  and  object,  are 
situated  near  together,  and  are  under  a  common  government  and 
administration.  They  have  the  advantage  of  being  surrounded  on 
all  sides  by  a  clear  space  ]  and,  having  been  erected  expressly  for 
their  present  purposes,  are  found  to  answer  very  Avell.  Their 
ventilation  and  draining  have  been  most  carefully  attended  to,  and 
their,  condition  in  both  these  important  points  is  perfectly  satisfac- 
tory. 

The  number  of  deranged  persons  in  Bethlem  has  fluctuated  of  late 
years  from  three  to  four  hundred  ;  the  latter  number  having  been 
sometimes  exceeded  by  twenty  or  thirty.  They  consist  of  three 
classes  :  curable  patients,  who  quit  the  hospital  at  the  end  of  a  year, 
if  then  uncured  ;  incurables  ;  and  criminal  lunatics,  who  remain  for 
an  indefinite  period,  frequently  for  hfe. 

Th^  Jlouse  of  Occupations  is  an  asylum  and  training  institution 
for  neglected,  destitute,  and  in  many  instances  criminal  children  of 
both  'sexes,  who  are  instructed  in  various  useful  employments,  and 
in  reading,  writing,  and  arithmetic,  if  they  should  not  have  already 
made  those  acquirements.  They  have  three  meals  daily  of  plain 
but  wholesome  and  nutritious  food,  the  bread  and  beer  being  made 
in  the  establishment  and  of  good  quahty.  Beside  active  occupation 
in  open,  airy,  and  light  workrooms,  they  have  two  or  three  houi-s 
open-air  exercise  daily  when  the  weather  permits.  Personal  clean- 
liaess  is  strictly  enforced,  and  all  have  a  warm  bath  once  a  month. 

They  are  admitted  between  the  ages  of  thirteen  and  sixteen,  and 
remain  in  the  institution  on  an  average  about  two  years.  The 
average  number  is  from  210  to  220,  sometimes  more,  sometimes 
fewer  ;  and  the  two  sexes  are  in  about  equal  number. 

When  the  resident  officers,  attendants,  and  servants  are  included, 
the  population  of  the  two  establishments  is  about  700. 

For  sometime  after  the  Hospital  and  House  were  settled  m  tlie 
parish  of  St.  George  they  were  supplied  by  the  Lambeth  Water- 
works Company.  The  water,  which  deposited  an  abundant  muddy 
sediment  was  very  bad,  and  hardly  fit  for  use,  the  supply  bemg 
also  precarious  and  insufficient.  The  governors  being- determmed 
to  remedy  this  evil,  caused  artesian  wells  to  be  sunk  on  the  premises 
and  all  the  water  used  in  botli  estabhshments  for  every  pm-pose  is 
now  derived  from  a  boring  carried  to  the  depth  of  220  feet  Nothing 
but  this  pure  kmd  of  water  has  been  used  for  nearly  thirty  years. 
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There  has  not  been  a  single  case  of  Cholera  in  the  Hospital  or 
House  of  Occupations  either  in  the  two  former  epidemics  of  1832 
and  1849  or  in  the  present,  although  the  disease  has  prevailed 
extensively  in  the  parish  of  St.  George,  and  many  cases  have 
occurred  in  the  streets  most  nearly  adjoining  the  establishments.  • 

It  must,  however,  be  observed  that  there  have  been  .  cases  of 
diarrhoea  in  both  institutions  in  each  of  the  three  epidemics  ;  and 
two  or  three  have  occurred  in  Bethlem  within  the  last  few  days  with 
a  severity  of  symptoms  justly  entitling  them  to  be  called  choleraic. 

The  new  comers  both  in  the  Hospital  and  House  exhibit  almost 
invariably,  within  a  short  time  after  their  arrival,  a  marked  im- 
provement in  health  and  appearance.  The  imnates  of  the  latter  are 
singularly  healthy,  almost  free  from  attacks  of  active  or  serious 
disease,  not  plagued  with  scrofula,  and  affording  very  little  occupa- 
tion to  their  medical  attendant.  Since  the  year  1830  there  have 
been  only  four  deaths  among  the  boys,  and  five  among  the  girls. 

r. .,  Wm.  Lawrence. 


•  Whitehall  Place,  Sept.  27,  1 854. 
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No.  VL 

Memorandum  on  Asiatic  Cholera  and  other  Epidemics  as  i 
flnenced  by  Atmospheric  Impurity.    By  Dr.  Amott. 


1.  In  the  year  1817,  a  destructive  pestilence,  now  called  Asiatic 
Cholera,  sprang  up  near  tlie  mouths  of  the  Ganges,  and,  spreading 
by  human  intercourse  or  otherwise,  at  last  visited  almost  eveiy 
country  on  earth,  remaining  in  any  one  locality  however  only  for 
a  limited  time,  proportioned  generally  to  the  size  or  the  population 
but  repeating  its  visits  after  irregular  intervals  of  years.  Because 
in  its  modes  of  attack  and  diffusion  it  differed  much  from  other 
known  epidemics,  it  at  first  excited  unusual  consternation,  but 
observation  has  now  clearly  ascertained  that  the  travelling  morbific 
cause,  whatever  it  be,  can  no  more  pi  oduce  a  true  pestilence,  unless 
it  meet  with  much  filth  of  decomposing  an  imal  and  vegetable  matters 
— of  which  air  which  has  served  for  respiration  is  one  kind — than 
coal  gas  can  produce  an  explosion  without  being  mixed  with  many 
times  its  volume  of  common  air,  or  than  sulphur  alone  can  produce 
the  effects  of  gunpowder  when  not  mixed  with  the  certain  known 
proportions  of  nitre  and  charcoal.  It  thus  a]3peai's  that  the  ravages 
of  Cholera  may  be  prevented,  by  preventing  local  accumulations 
of  organic  impuiities. 

2.  To  many  persons  hearing  this  statement  for  the  first  time  the 
reflection  will  occur  that  the  laborious  researches  of  medical  men  and 
others,  in  regard  to  Cholera,  have  detected  many  other  things  or 
conditions  besides  filth  which  exert  powerful  influence  on  the 
spreading  and  destriictiveness  of  tlie  disease  ;  but  a  careful  analysis 
of  these  particulars  shows  them  all  to  belong  to  two  classes,  of  wliich 
the  one  is  of  things  which  favour  the  accumulation  of  filth  and  its 
rotting  or  decomposition  into  foul  efiluvia,  and  the  other  is  of  agents 
wliich  weaken  the  living  system,  and  render  it  more  susceptible  of 
harm  from  filth  or  other  cause.    Of  the  first  class  are — 

1.  Whatever  gathers  filth  or  impedes  its  removal,  as  cess- 

pools and  imperfect  drains. 

2.  Warmth  (favouiing  decomposition). 

3.  Damp  or  moisture  (with  similar  effects). 

4.  Hot,  wet  seasons. 

5.  Low  river  sides  and  sea  shores ;  marshy  levels. 

6.  Sea  ports. 

7.  Crowds  of  people  in  houses,  ships,  &c. 

8.  Enclosed  places  without  ventilation. 

9.  Calm  weather,  &c. 

Of  the  second  class,  which  weaken  the  system,  are — 

1.  Intemperance  of  aU  kinds*. 

2.  Debauchery. 
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3.  Fatigue  of  body  or  mind. 

4.  Deficient  food  or  long  fasting. 

5.  Bad  food,  or  drink,  or  air. 

6.  Depression  of  mind. 

7.  Uncomfortable  dwellings. 

8.  Poverty,  &c. 

None  of  the  particulars  of  either  class,  alone  or  combined,  are  in 
this  country  sufficient  to  cause  Cholera,  unless  the  epidemic  influ- 
ence which  travels  be  also  present. 

8.  Now  the  principal  and  in  many  cases  the  only  source  of  the 
noxious  impuritieSj  above  referred  to,  is  the  living  body  itself,  con- 
verting into  poisonous  refuse  the  whole  amount  of  the  animal  and 
vegetable  substances  which  it  takes  as  food.  No  portion  of  these 
-substances  is,  according  to  the  vulgar  notion,  altogether  consumed 
or  annihilated,  but  the  whole  is  again,  after  a  certain  time,  dis- 
charged from  the  sj^stem  as  excrementitious  matter,  solid,  liquid,  or 
aeriform,  all  these  being  then  pernicious  to  health  if  used  a  second 
time.  The  fact  is  by  many  persons  little  suspected,  that  a  very 
large  part  of  the  solid  food  swallowed  is  discharged  from  the  lungs 
as  invisible  carbonic  acid  gas  and  other  exhalation ;  the  quantity  of 
I  the  solid  carbon  or  charcoal  element  of  food  so  escaping  in  twenty- 
four  hours  from  a  healthy  man  being  from  eight  to  twelve  ounces. 
Now,  even  brutes,  moved  by  instinct  or  annoyance  to  their  senses, 
fly  from  or  hide  the  refuse  of  their  bodies,  and  men  living  together 
in  civilized  communities  soon  come  to  emplo}.  scavengers,  drainage, 
&c.,  and  other  means  to  remove  the  more  obvious  impurities,  while 
the  wind,  the  warmth  of  the  breath,  and  occasionally  some  artificial 
ventilation,  aid  in  removing  what  is  aeriform.  In  few  instances, 
however,  as  yet  have  these  means  been  rendered  perfect. 

4.  The  department  of  the  art  of  cleansing,  which  remains  the 
most  imperfect,  is  that  of  ventilation.  The  reasons  of  this  are, — 
that  air,  under  common  circumstances,  is  invisible ;  that  scarcely 
200  years  have  passed  since  scientific  men  suspected  that  air  was 
at  all  a  ponderable  space-occupying  substance,  and  only  in  our  own 
day,  since  air  has  been  used  as  stufiing  for  air- pillows,  and  one  kind, 
with  the  name  of  coal  gas,  has  been  sold  by  measure  from  pipes, 
as  water  is,  have  people  generally  conceived  of  it  as  being  truly  a 
thing;  th&t  only  about  100  years  ago  had  even  chemists  learned 
that  air  or  gas  is  not  one  unchangeable  substance,  but  is  one  of 
the  three  forms  called  solid,  liquid,  and  aeriform,  which  certainly 
many  and  probably  all  substances  may  assume  under  difi'erent 
'legrees  of  heat,  compression,  and  combination  ;  that  the  particular 
substance,  for  instance,  to  which  the  name  of  oxygon  has  been  given 
lice  It  was  discovered  by  Dr.  Priestly  in  1783,  which,  in  its  sepa- 
te  state  at  the  temperature  of  om  earth,  exists  only  as  an  air  with 
which  air-cushions  may  be  stuff'ed,  yet  constitutes  eight-ninths  by 
weight  of  all  the  water  on  our  globe,  about  a  fourth  of  aU  the  earth 
-rid  stones,  and  a  large  proportion  of  the  flesh  and  other  parts  of 
;inimals_and  vegetables;  then  men  had  not  until  lately  reflected 
tliat  solid  or  liquid  filth  in  a  house,  if  not  swallowed  in  food  or 
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drink,  can  "be  noxious  only  when  it  gives  out  part  of  its  substance 
as  foul  effluvium  to  be  breathed  ;  and,  lastly,  men  knew  not  tliat 
expired  ordinary  breath,  which  if  inhaled  again  alone  when  recent 
or  fresh  may  only  suffocate  by  excluding  fresh  air,  becomes,  when 
stagnant  or  long  retained  in  a  place,  in  part,  truly  putrid  or  corrupt, 
as  turtle  soup  or  venison  might  change,  and  may  then  assume  tlie 
forms  of  the  different  poisons  which  produce  the  gaol,  the  hospital^ 
or  the  ship  fevers,  and  other  spreading  diseases,  or  of  that  which, 
when  joined  with  the  peculiar  morbid  agents  of  small -pox,  measles, 
scarlatina,  or  cholera,  cause  these  to  rage.  Acquaintance  with  such 
facts,  however,  being  once  obtained,  men  can  understand  that  venti- 
lation is  not  of  ordinary,  but  of  paramoimt  importance,  for  it  can 
i-emove  not  only  the  breath  poison  of  inmates,  but  also  the  foul  air 
arising  from  all  other  sources,  and  so  may  act  as  a  substitute  for 
good  drainage  until  there  be  time  and  opportunity  to  establish  that, 
There  is  no  liquid  poison  which  may  not  be  rendered  harmless  by 
copious  dilution  with  fresh  water,  so  there  is  no  aerial  poison  of  which 
the  action  may  not  be  similarly  influenced  by  dilution  with  frest 
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OllL.  ^ 

.''  ■o.  'It  is  important  also  here  to  remark  that  modern  houses,  since 
ih.e  introduction  of  close-fitting  glass  windows  and  of  chimney  flues 
mth  low  openings  for  fire-places,  have  been  rendered  what  persons 
ignorant  of  the  nature  of  air  could  not  suspect,  namely,  singularly 
efiicacious  traps  for  catching  and  long  retaining  all  impure  a,u:  or 
effluvium  which  may  enter  them  from  without,  or  be  produced  withiii 
them.'  Such  airs,  the  exhaled  breath  for  instance,  being  generally 
•Warmer  and  specifically  lighter  than  the  external  air,  are  buoyed  up 
towards  the  ceiling  of  rooms,  where,  if  there  be  no  outlet,  they 
stagnate  long,  like  oil  floating  on  water,  and  are  little  disturbed  by 
ev^n  copious  streams  of  fresh  colder  and  heavier  air  gliding  along 
the  floor  from  doors  and  windows  to  pass  up  the  chimney  flue. 
This  truth  is  strikingly  confirmed  by  such  facts  as  the  following  :— 
th^  long  time  during  which  tobacco  smoke,  smell  of  dinner,_  and 
other  odours  remain  in  ordinary  rooms  ;  the  fact  that  an  ordinary 
tedroom,  occupied  by  one  or  more  persons,  is,  in  the  morning  to  a 
stranger  entering  it  fi'om  the  fresh  air— a  medical  man,  perhaps, 
balled  in  urgency — always  very  offensive  ;  that  all  sick  rooms  are 
usually  thus  offensive  ;  that  a  person  who  in  the  early  morning, 
before  doors  and  windows  have  been  opened,  enters  almost  any 
house  under  the  roof  of  which  have  been  placed  the  foulest  recep- 
tacles in  nature— a  closet  with  its  cesspool  and  its  drains,  is  forcibly 
struck  by  what  is  called  the  close  disagreeable  smell ;  the  fact  that 
many  attacks  of  Cholera  have  occun-ed  suddenly  in  the  night,  and 
even  after  calm  sleep,  in  such  closed  houses,  to  persons  who  were 
apparently  well  when  they  went  to  rest ;  and,  lastly,  the  important 
fact  that  the  offensive  atmosphere  in  all  such  cases  is  almost  entirely 
prevented,  or  is  quickly  dissipated  by  an  open  window  which  admits 
fresh  air  to  dilute  the  impurity,  or  better  still  by  having  an  opemng 
from  the  ceiHng  of  the  room  into  the  chimney  flue  of  a  well-con- 
structed fire-place,  such  as  described  in  the  paper  on  the  smokeless 
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fti-fi,  lately  published  in  the  J ournal  of  the  Society  of  Arts,  so  that 
the  sti'ong  chimney  drauglit  shall  act  as  a  constant  air  pnmp,  withj:; 
(h-awing  impurity  from  where  it  tends  to  accumulate.  It  may  b^-, 
remarked,  that  as  a  common  gas  pipe  leaking  into  a  close  room,^  if. 
undiiscovered,  soon  converts  the  air  of  the  room  into  the  mixture  of| 
one  part  of  gas  and  ten  parts  of  common  aii-,  which  in  mines  is  called^, 
dre-damp,  and  is  ready  to  explode  at  the  instant  of  contact  with 
lighted  candle,  so  a  leak  or  source  of  impurity  from  drains,  or, 
crowded  inmates  in  a  close  or  unventilated  room  during  a  Cholera; 
epidemic,  may  soon  produce  there  what  might  be  called  Cholera^^ 
damp,  ready  on  some  accident  to  cause  the  outbreak  of  Cholera; 
disease.  -v, 

6.  Effluvium'  from  such  filth  as  cesspools  contain  has,  in  past  in-^, 
(juiries,  been  that  most  attended  to,  but  there  are  many  facts  to  shpw^ 
that  the  impurity  of  retained  and  corrupted  breath,  scarcely  heeded  in 
general,  has  been  the  chief  element  of  the  foul  atmosphere  which  has 
led  to  numerous  Cholera  outbreaks.    Thus,  in  England,  it  has  been, 
in  public  institutions,  clean  to  the  eye,  not  veiy  offensive  to  the  nose, 
and  where  the  inmates  were  well  fed  and  well  clothed,  and  otherwise 
well  cared  for  under  frequent  public  inspection,  but  where  ventilatioii' 
was  overlooked  and  defective,  that  some  of  the  most  shocking  scenes 
of  destruption  from  Cholera  have  occurred  ;  such  was  the  school  at' 
Tooting,  of  1,060  parish  children,  among  whom  about'  300  cases  of 
Cholera  suddenly  occurred,  and  killed  more  than  half  of  those  affected 
before  the  crqwd  was  dispersed  ;  and  various  union  workhouses, 
lunatic  asylums,  prisons,  &c.,  in  London  and  elsewhere,  were  sitdiT'; 
larly  visited ;  such  places,  in  the  end  of  1849,  produced  more  than  lialf* 
the  cases  of '  Cholera  which  then  occurred,  as  is  set  forth  (at  page 

in  the  very  valuable  Report  on  Cholera,  drawn  up  by  Dr.  Baly  and 
Dr.  Gull,  and  issued  by  the  College  of  Physicians.  The  very  crowiied 
school  of  the  union-house  at  Taunton  became  a  remarkable  example^^ 
where  thirty  cases  suddenly  appeared  in  the  room  of  the  girls  in.! 
which  the  glass  of  the  windows  remained  entire,  while  in  the  adjoinr 
ing  room  of  the  boys,  where  panes  of  glass  were  broken  and  fresH 
air  was  admitted,  not  a  single  case  occurred ;  and  there  was  only  one 
other  case  in  the  whole  town.  ^ 

7.  A  large  proportion  of  the  facts  set  forth  in  the  Report  on  Cholera,: 
above  referred  to,  give  strong  support  to  the  views  here  taken,  as  do; 
also  the  details  of  other  histories  of  Cholera  wherever  occurrin^l; 
From  the  allied  fleets  in  the  Black  Sea,  late  accounts  have  shown 
tliat  Cholera  had  been  much  more  destructive  in  the  great  three- 
decked  ships,  where  the  ventilation  was  more  difficult,  than  in  the 
ships  of  smaller  size.  In  India,  it  has  been  found  on  several  occa- 
sions, that  in  encampments  where  there  was  scanty  accommodation, 
the  putting  an  additional  man  into  every  tent  has  increased  strik- 
ingly the  mortality  from  Cholera.  And  almost  everywhere,  during 
;ittacks  of  Cholera,  it  has  been  found  that  the  removal  of  persons 
From  unventilated  dwellings,  in  or  about  which  were  cesspools  or 
^'ther  foul  receptacles,  to  tents  or  other  clean  shelter  on  dry  open 

round  has  at  once  arrested  the  spread  of  the  disease.  The  remarkable 
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fact,  that  scavengers  and  night-men,  whose  common  work  is  among 
the  rankest  filth,  but  almost  always  in  the  open  air,  have  rarely  been 
affected  by  the  disease,  indicates  the  power  of  dilution  of  a  poison  to 
render  it  harmless.  Some  of  these  men,  however,  occasionally,  on 
penetrating  into  close  unventilated  drains,  have  narrowly  escaped 
suffocation,  and,  on  coming  out,  have  been  attacked  with  violent 
vomiting  and  purging.  This  fact  proves  how  rapidly  aei-ial  poison 
can  enter  the  system  to  affect  the  intestinal  canal,  somewhat  as  in 
Cholera.  Showing  again,  that  even  in  the  open  air  there  may  be 
concentration  of  poisonous  effluvium  sufficiently  powerful  to  operate, 
Sir  John  Pringle,  in  his  valuable  work  on  the  diseases  of  the  English 
army  which  served  in  the  Netherlands  during  the  middle  of  the  last 
century,  narrates  that  in  the  camps  and  in  warm  weather  destructive 
dysentery  broke  out  among  the  men  whenever  they  remained  long  in 
one  place,  and  the  privies  became  very  foul ;  and  that  when  fresli 
troops  came  to  such,  a  locality,  great  numbers  were  affected  in  the 
very  first  days. 

8.  Witli  such  facts  in  view  as  are  set  forth  in  the  preceding  para- 
graphs, all  must  perceive  both  the  close  dependence  of  men  s  healtli 
and  well-being  on  the  maintenance  of  purity  of  air  within  and  about 
their  dwellings,  and  the  lamentable  extent  to  which  this  object  is 
missed  in  present  ordinary  procedure.  The  question,  therefore, 
arises.  Whether  means  can  be  placed  within  common  reach  of  so 
diluting  with  fresh  air  and  dispersing  the  copious  aerial  poisons 
generated  wherever  men  live  and  work,  as  to  render  these  impuri- 
ties harmless  ?  The  answer  to  this  question,  it  is  hoped,  may  be  given, 
that  such  means  do  exist,  and  that  they  are  simple  and  inexpensive. 

9.  It  might  have  been  expected  that  the  scientific  men  who  first 
discovered  the  true  nature  of  airs  and  their  relations  to  the  animal 
economy,  would  have  been  also  the  first  to  direct  important  applica- 
tions of  their  knowledge  to  the  preservation  of  the  public  health ; 
but  it  has  not  been  so.  In  this  field  of  human  exertion,  as  in  many 
others,  the  tasks  of  purely  scientific  research  and  of  the  subsequent 
application  of  science  to  art,  have  been  chiefly  with  different  parties. 
It  was  not  the  chemist  who  first  exhibited  a  jet  of  coal  gas  bm^ning 
in  his  laboratory  who  also  conceived  and  effected  the  noble  feat  of 
lighting  up  cities  with  gas,  so  as  almost  to  convert  night  into  day. 
It  was'not  the  persons  who,  ages  ago,  observed  the  expansive  force 
of  steam,  and  the  sudden  condensation  of  steam  into  water,  effected 
by  cold  applied,  who  thought  of  turning  its  force  to  use,  but  it  was 
left  for  James  Watt,  almost  in  our  own  day,  to  devise  that  wonder- 
ful combination  of  parts  constituting  the  modern  steam-engine,  which 
has  already  spread  a  higher  civilization  over  the  earth.  Then,  fen- 
many  a  day,  was  the  fiict  widely  known  that  a  shock  of  electricity  tra- 
velled along  a  wire  with  the  speed  of  lightning,  before  Wheatstoue 
and  others,  who  are  still  witnesses  of  their  work,  had  constructed  the 
electrical  telegraph,  which,  with  like  speed,  can  deliver  at  any  dis- 
tance, and  even  make  perfectly  visible  in  writing  or  printing,  any 
set  of 'words  forming  a  message  committed  to  it.    The  appUcation  ot 
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scientific  knowledge  to  tl^e  eftectual  ventilation  of  human  dwellings 
has  yet  to  be  rendered  general. 

1 0.  To  form  just  conceptions  of  what  complete  ventilation  is,  and 
of  how  it  is  in  general  to  be  accomplished,  an  inquirer  has  to  con- 
sider that  the  ocean  of  air,  called  the  atmosphere,  which  rests  on  the 
surface  of  the  earth,  and  at  the  bottom  of  which  men  live,  as  certain 
aquatic  animals  live  at  the  bottom  of  the  sea,  is  about  fifty  miles 
high  or  deep,  and  that  the  portion  of  this  ocean  which  can  be 
contaminated  by  any  process  of  animal  or  vegetable  life,  or  by  the 
decomposition  of  organic  bodies  when  dead,  may  be  regarded  as  less 
deep  generally  than  the  fiftieth  part  of  one  mile,  estimated  from 
the  surface  of  the  earth.  This  comparatively  insignificant  layer  or 
stratum,  therefore,  may  be  regarded  as  the  home  or  lurking-place  of 
all  epidemic  and  insalubrious  influences,  the  more  exact  statement, 
indeed,  being  that  these  are  generally  confined  to  the  still  much, 
smaller  portions  of  air  contained  in  houses  or  other  enclosed  places. 
Then  the  fact  is  to  be  kept  in  mind,  that  the  whole  mass  of  atmos- 
phere at  any  moment  over  a  city  or  other  place  is  always  travelling 
away  to  leeward  with  the  speed  of  the  wind,  and  is  carrying  with  it 
v/hatever  impurity  may  ascend  from  below,  which  impurity  is  then 
resolved  quickly  into  the  pure  elementary  oxygen,  carbon,  &c.,  of 
which  all  effluvia  consist.  Man  can  no  more  contaminate  perma- 
nently the  deep  atmosphere  over  him  by  his  proceedings  at  the 
bottom  of  it,  than  he  can  contaminate  the  Atlantic  Sea  by  what  he 
may  do  on  its  shores.  Then  he  has  to  learn  that  with  the  same 
mechanical  certainty  as  he  can  substitute  the  pure  water  of  a 
})assing  tide  or  river  stream  for  defiled  water  near  the  shore,  he 
J  nay  substitute  pure  air  from  the  atmosphere  for  any  air  near  him 
that  has  become  unfit  for  his  use. 

11.  The  incidents  of  the  professional  life  of  the  wi-iter  of  this 
Report,  drew  his  attention  early  to  the  sanitary  importance  of 
ventilation  and  the  regulation  of  temperature,  and  a  familiarity 
with  mechanical  arrangements,  ir  creased  while  he  was  composing 
his  -'Elements  of  Physics  or  Natural  Philosophy,"  suggested  to 
him  simpler  and  more  efiTectual  methods  than  had  previously 
existed  of  obtaining,  in  many  cases,  the  object  sought.*  The  chief 
of  these^  particulars,  some  of  which  are  altogether  new,  and  some 
are  modifications  of  things  or  processes  previously  known,  are — 

1.  That  every  house  possesses  in  its  common  chimney  flue, 
properly  used,  an  admirably  strong  ventilating  agent,  which 
can  establish  sufficient  communication  with  the  free  atmosphere 
above. 

2.  That  for  larger  enclosed  spaces,  as  public  buildings,  ships,  &c., 
an  air  pump  of  great  simplicity  can  be  made,  by  which,  at  very 


*  For  part  of  these  methods,  since  this  Report  was  originally  written, 
and  in  part  read  in  tlic  Medical  Council  of  the  General  Board  of  Health, 
the  Council  of  the  Royal  Society  has  awarded  the  author  one  of  their 
medals.  These  methods  are  all  in  use,  some  of  them  extensively,  with  the 
expected  results. 
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trifling  cost  of  hand  labour  or  other  powei-,  pure  air  may  he 
supplied  in  any  quantity,  and  by  exact  measui-e  if  desired,  and 
with  the  same  certainty  and  regularity  •  as  coal  gas  is  supplied 
anywhere  from  ordinary  gas  works. 

3.  That  in  cold  climates  or  seasons,  hot  foul  air  of  any  sort,  ia 
being  discharged  or  pumped  away  from  an  enclosed  space,  can  he 

:  :  made  to!  give  up  pure  warmth  to  the  fresh  air  entering  in  its 
,  i  stead,. one  operation  then  accomplishing  the  two  objects  of  venti- 
•j 'latiiig  and  warming.  -r  '  • 

4.  That  for  many  purposes  combustion  within  a  closed  stove 
may  be  "rendered  self-regulating  and  uninterrupted ':;tlu-ough 
nights  and  days,  so  as  to  diffuse  all  the  heat  obtainable  from 

•    a  given  quantity  of  coal  as  uniformly  as  the  contrivances  of  the 
'.  caudle  or.  lamp  diffuse  the  light  which  wax  or  oil  'Can  give ;  the 
'  stove  referred  to  being  also  singularly  economical  or  saving  of 
fuel. 

5.  That  by  new  and  better  arrangement  of  •(Ijpen  •firc'-placfes, 
the  colnmon  fire  maybe  rendered  smokeless,- and- ■  be  caused  to 
.save  about  half  the  fuel,  although  warming  the-  roam  better  than 
before,  and  further,  may  be  insuring  the  complete  ventilation 
referred  to  as  the  first  of  these  five  particulars.  These  advau- 
tages  axe '  obtained  also  with  diminution  of  the  danger,  incon- 

•■.Tenienees,.  and  watching  sei'vioe  required  about  common  fires.  ''■JKtA 

12.  In  •  enumerating  these  improvements,  the  writer  does  i^o^H 
arroo-ate  to  himself  greater  penetration  than  other  members  of 'the^^ 
profession  to  which  he  has  the  honour  to  belong,  but  attributes  his 
success  chiefly  to  ■  the  favouring  accidents  of  his  life.  Dr.  Jenner 
would  hot  have  left  his  name  connected  with  vaccination  if  he  had 
always  lived  in  the  centre  of  a  great  city,  where  fields  and  cows  and 
'da.iry  servaints  were  not  to 'be  seen.  ...>..• 

!/,  ';Li  .  It^remam^^  to  be  observed,  that  even  after"  practical  applica- 
tions", of '  scientific  principles,  have  been  devised,  and  their  utihty 
iested  to  the  satisfiiction  of  impartial  judges,  there  is  often  much 
.'(iifliculty  for,.a  time  in  bringing  the  public  to  .accept  them.  To 
agr«e .  in  this.,  the  reader  needs  only  to  recollect  the  ridicule  at  first, 
an4  then  the  more  active  resistance  with  which  the.  early  announce- 
ments of  nearly  all  the  important  improvements  of  ni^odern  times  were 
received  :  for  instance,  agricultural  niachines  of  various  kinds,  as  the 
thrashing 'machine  driven  by  steam,  spinning  andNvejvving  machines 
di-iven  by  steam,  gas  lights,  railways,  steam  navigation,  the  penny 
'-postage,  and  so  forth,  against  all  of  which  were  brought  to  bear  the 
attachment  of  men  to  the  established,  customs  of  ages,  popxilar 
ignorance  of  Nature's  laws,  strong  misconcepti.ons^  or  prejudices 
directly  opposed  to  the  truth,  narrbv,^  individual  or  class  interest,  kc. 
and  if  any  failure  occurred  i3i  eariy  triala  fTom-~the  awkA^'ardness  or 
unskilfulness  of  workmen  employed  about  wliat.was  new  to  them, 
it  was  charged  as  proof  of  errors  in  the  principle.  ..When  at  last, 
■in  spite  of  such  opposition,  a  novelty  vras  proved  to  be  good,  then, 
almost  as  certainly  as  flier,  collect  about  a  little  r.pdt  honey,  did  a 
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liost  of  dislionest  men  fall  upon  the  novelty  and  its  proposer,  trying 
first  to  discredit  the  proposer,  by  saying  the  asserted  novelty  was 
not  new  and  covild  not  be  the  subject  of  a  patent,  and  then  often 
pretendincr  that  they  had  themselves  invented  improvements  which 
micrht  be  so  protected.  By  such  opposition  the  full  introduction  of 
Watt's  steam-engine  was  long  delayed,  and  he  had  to  defend  his  right 
by  repeated  suits  in  the  law  courts.  Enlightened  men,  owing  to  the 
niass  x)f  absurdities,  called  new  inventions  and  discoveries,  which  ap 
constantly  obtruded  on  public  notic6  by  ignorant  and  foolish  prO- 
iectors  have  to  use  a  cautious  hesitation  before  acknowledging  value 
in  proffered  novelties,  but  some_of  them  even,  have  at  first  believed 
to  be  impossible  certain  new  applications  proposed  of  known  means 
or  principles,  which  have  in  the  end  been  usefully  established  ;  for 
instance,  Watt,  Wollaston,  and  Davy  at  first  gave  it  as  their 
opinion  that  coal  gas  could  nob  be  safely  applied  to  the  purpose 
of  street  lighting.  Others  said  that  steam  boats  or  ships  could  not 
safely  ^navigate  the  great  ocean.  When  Dr.  Desaguliers,  Dr.  Hales, 
and  others,  a  century  ago,  before  oxA'gen  and.  the  nature  ,  of  gases 
were  known,  proposed  to  ventilate  hous^  and  ships  by  mechanical 
means  of  certain  action,  instead  of  only  by  open  windows  and  poyts^ 
they  were  regarded  by  honest  per,sons  in  authority  aS  visionaries, 
It,  is  a  curious  and  mixed  instance,  as  related  by  writers  of  the 
time,  that  after  Dr.,  Harvey  published  his  discovery  of  the  circula- 
tion of  the  blood,  no  medical  man  who  had  then  reached  th^  age  of 
forty  ever  avowed  his  belief  that  Harvey  was  right. 

.Considering  such  fticts,  the  writer  of  this,  who  has  not  restricted 
the  public  use  of  any  of  his  devices  by  reserving  patent  rights,  is  of 
opinion  that  time  will  be  saved  and  much  public  good  effected,  if 
the  enlightened  President  of  the  General  Board  of  Health,  by  his 
own  authority,  or  by  the  direction  of  Government  at  his  request, 
institute  a  commission  of  scientific  men  of  known  ability-  in  regard 
to  the  matters  here  treated  of, — medical  men,  chemists,  and  engi- 
neers,— to  inquire  and  then  advise  specific  procedure  respecting 
them.  Special  scientific  aid  has  already  .been  afforded  to  the 
members  of  the  rhedical  council  for  other  special  objects.  The 
award  of  the  Royal  Society  above  referred  to  will  draw  some  public 
attention  to  the  subject.  The  writer's  own  account  of  the  new 
means  soon  to  be  published,  will  also  have  its  effect,  but  a  report 
and  recommendations  from  such  a  special  commission  as  referred  to, 
if  favourable  to  the  measures  proposed,  would  exert  almost  at  once 
tlie  influence  of  a  law  in  securing  willing  obedience  to  any  advice 
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No.  VII. 

Report  on  the  Chemical  Composition  of  Metropolitan  Waters 
during  the  year  1854.  By  Dr  R.  D.  Thomson. 


When  an  outbreak  of  cholera  occurred  in  the  autumn  of  1854,  spread- 
ing devastation  into  the  heart  of  the  metropolis,  it  was  considered  by 
the  Board  of  Health  advisable  to  institute  an  inquiry  into  the  chemical 
condition  of  the  water  employed  for  domestic  purposes  in  those  houses 
where  death  had  made  the  greatest  havoc,  and  likewise  into  the  state 
of  the  atmosphere  surrounding  the  unfortunate  victims.    The  object 
of  this  report  is  to  present  an  account  of  the  investigation  which  has 
been  prosecuted  in  pursuance  of  the  first  of  these  intentions.    It  is 
not  necessarily  a  part  of  the  purport  of  this  report  to  contrast  the 
present  water  supply  of  London  with  other  possibly  superior  sources. 
But  the  remarkable  fact  that  the  metropolis  derives  this  necessary  of 
life  in  great  part  from  rivers  and  open  canals,  exposed  to  various  con- 
taminating influences— a  species  of  supply  which  was  rejected  as  . 
unwholesome  upwards  of  2,000  years  ago  by  the  Samians  and  the 
Romans,  and  led  those  enterprising  people  to  conduct  spriug  water 
iuto  their  dwellings  by  means  of  the  most  stupendous  engineering 
^orks— is  well  calculated  to  excite  inquiry  as  to  the  cause  of  this 
retroo-rade  movement  in  hygienic  arrangements.    The  present  experi- 
ments having  insensibly  extended  so  as  to  embrace  the  composition  of 
a  laro-e  vari'ety  of  waters  in  the  metropolis  and  in  the  provinces, 
many°  data  will  be  here  presented  Avhich  may  assist  in  forming  a 
iudo-ment  as  to  the  best  sources  of  water  supply. 

In  the  year  1851  a  commission  was  issued  by  Government  for  the 
purpose  of  obtaining  an  opinion  respecting  the  chemical  character  of 
metropolitan  waters.    The  gentlemen,  however,  to  whom  this  duty 
was  entrusted  were  not  required  to  make  any  new  investigations, 
but  were  merely  desired  to  form  a  conclusion  from  certain  documents 
which  were  submitted  to  their  consideration.    The  printed  data  with 
wlaich  they  were  supplied  seem,  however,  to  have  been  so  incomplete 
that  new  experiments  were  considered  requisite  to  enable  a  conclusion 
to' be  diwn.    But  as  this  proceeding  exceeded,  apparently,  the 
obiect  of  the  commission,  the  waters  of  London  were  exnmined  only 
on  three  consecutive  days  in  January,  after  a  fall  of  ram,  the  samples 
beincT  taken  from  near  the  various  companies'  works,  and  with  tne 
cogntzance,  probably,  of  their  respective  en^meers.    The  x-csu It 
the  analyses  was  to  represent  the  aver  from  Thames  Ditton  to  Vaux 
Lnll  as  havino-  the  same  chemical  composition,  or  rather  as  increasing 
n  purity  In  fts  descent  towards  the  tide,  since  the  water  taken  from 
the  point  of  the  river  nearest  to  London  was  least  contaminated 
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foi-ci'rn  matter.  The  present  Inquiry,  carried  on  during  the  greater 
n  ii-t  of  four  months,  has  led  to  a  very  different  conclusion,  and  has 
Ihown  that  there  is  a  very  great  disparity  in  the  purity  of  the  waters 
i<  supplied  by  companies  from  the  Thames.  The  analyses  contained 
In  the  report  of  the  commission  of  1851,  must  only  be  viewed  as 
..-ivino-  the  composition  of  the,  waters  after  rain,  and  in  certain  cases 
art'ord  amuch  more  favourable  view  of  the  water  than  is  borne  out 
bv  the  present  report.  The  report  of  that  commission  does  not  pro- 
fess to  o-ive  any  information  respecting  the  condition  of  the  waters  in 
the  hoiises  of  the  consumers,  but  is  confined  to  the  analyses  of  the 
waters  as  delivered  by  the  engineers.  These  remarks  it  was  necessary 
to  premise,  in  order  that  the  cause  of  the  material  difference  in  the 
>  impurity  of  certain  waters  as  given  in  that  report,  and  as  obtained  in 
the  present  Inquiry,  may  be  sufficiently  understood. 

Impurity  of  Water. 

An  absolutely  pure  w^ater  is  one  that  when  boiled  until  it  is  en- 
tirely evaporated  leaves  no  residue  behind.  Scarce  any  water  has 
ever  been  found  in  nature  to  which  this  discription  will  apply.  Even 
rain  water,  which  may  be  viewed  as  the  condensed  vapour  primarily 
distilled  from  the  aqueous  deposits  on  the  surface  of  the  earth,  con- 
tains in  solution  gases,  ammonia,  and  organic  matter  which  it  en- 
counters in  its  descent.  In  London  and  its  neighbourhood,  rain 
water  has  been  found  sometimes  to  have  an  acid  reaction,  and  to  yield 
evidence  of  the  presence  of  sulphuric  acid  to  the  appropriate  tests. 
The  source  of  this  acid  is  obviously  to  be  traced  to  the  sulphurous 
acid  emitted  as  a  product  of  combustion,  and  diffused  through  the 
atmosphere,  since  it  has  been  observed  at  St.  Thomas's  Hospital  that 
when  large  quantities  of  air,  derived  either  from  the  wards  of  the 
hospital  or  from  the  external  atmosphere,  are  passed  through  dis- 
tilled water,  a  strong  acid  reaction  is  communicated  to  that  fluid.  The 
acid  condition  of  rain  water  affords  a  striking  contrast  with  the  alka- 
line qualities  which  it  is  described  as  possessing  when  it  is  precipitated 
from  the  heavens  at  greater  distances  from  the  haunts  of  men,  as  in 
Switzerland  and  India  (Stark,  Saussure,  Laidlaw,  McLelland). 
When  rain  water  falls  on  the  earth,  it  gradually  dissolves  organic 
matter  and  inorganic  salts  as  it  percolates  the  soil,  and  when  during 
floods  it  is  hurried  over  the  surface  of  the  land  to  be  discharged  into 
streams  and  rivers,  it  carries  in  a  mechanical  state  of  suspension  much 
earthy  and  vegetable  matter  which,  alone  can  be  separated  by  filtra- 
tion. Eain  water  in  the  neio;hbourhood  of  the  sea  during  a  strong 
gale  may  be  contaminated  with  common  salt  when  sea  water  raised 
from  the  ocean  in  the  form  of  spray  is  forcibly  conveyed  landward. 
It  is  to  this  mechanical  method  of  carriage  that  is  to  be  attributed 
the  circumstance  of  the  existence  of  traces  of  common  salt  frequently, 
as  I  have  ascertained,  in  the  freshly  deposited  rain  on  the  summits  of 
the  Highland  mountains,  and  in  all  the  springs  and  streams  at  their 
loftiest  and  earliest  origin  on  purely  granite  formations.  It  is  to  the 
same  mechanical  dispersion  of  common  salt  that  I  am  led  to  attribute 
the  injury  inflicted  on  vegetation  generally  and  strikingly  on  thinly 
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planted  woods  along  our  sea  coasts.  Kesidents  on  the  Atlantic 
shores  are  familiar  Avith  incrustations  of  salt  on  their  windows  durin-r 
westerly  gales  of  wind,  results  which  have  even  been  recognized  at 
Manchester.  Hence  it  will  be  noticed  that  it  is  the  foliage  next  the  ee;i 
which  is  the  greatest  sufferer,  and  that  when  trees  are  thinly  planted 
those  most  distant  from  the  shore  or  most  elevated  are  least  deterio- 
rated. The  popular  idea  of  sea  air  being  prejudicial  to  vegetation  do( 
not  appear  in  this  aspect  destitute  of  foundation  ;  while  the  sanic 
circumstances  may  perhaps  throw  some  light  on  the  opinion  of  Hip- 
pocrates, that  the  characters  of  waters  are  influenced  by  the  direction 
of  the  wind. 

In  this  repoi't  it  is  proposed  to  represent  distilled  water,  the  on]- 
pure  water,  as  the  standard  of  comparison  or  basis  of  the  scale  ( 
waters,  and  to  designate  it  by  the  symbol  0°  or  no  degrees  of  impurity  ■ 
there  being  no  grains  of  foreign  matter  in  the  gallon  while  every  .  ) 
grain  of  matter  per  gallon,  present  in  water  will  constitute  1°  (one  ij 
degree)  of  impurity.     Total  impurity  will  comprehend  mechanical  \ 
as  well  as  dissolved  matter  ;  while  mechanical,  organic,  and  inorgarm 
impurity  will  refer  respectively  to  the  diffused  materials,  to  the  . 
vegetable  and  animal  substances  actually  dissolved,  and  to  the  earth) 
and  alkaline  salts  in  a  state  of  solution.    The  gradation  of  each  o; 
these  species  of  impurity  will  be  expressed  in  degrees,  1°  denoting  ,  i 
one  grain  per  gallon  of  foreign  matter  contaminating  the  purity  o 
the  Avater. 

Chemical  Condition  of  the  River  Thames  in  the  Metropolis. 

As  the  river  Thames  is  employed   to  supply  upwards  of  28f 
millions  of  gallons  of  water  daily  to  the  inhabitants  of  the  metropolis^ 
and  especially  to  districts  Avhere  the  epidemic  raged  with  great  fury 
some  attention  has  been  bestowed  on  the  condition  of  the  river,  no 
"only  at  the  localities  from  which  the  water  supply  is  subtracted,  buu 
beyond  these  limits,  for  the  purpose  of  detecting  the  marine  ana( 
sewa"-e  sources  of  contamination.    Table  I.  gives  the  composition  o 
the  river  Avater,  at  high  and  low  states  of  the  tide,  at  Vauxhallli 
Huno-erford,  and  London  Bridge ;  the  total  impurity  at  high  wat^ 
being  respectively  at  these  places  1U2-42,  115-68,  and  113-24  degree* 
or  o-rains  per  gallon,  while  during  low  Avater  the  numbers  were  27*144 
48-84,  32-08,  and  at  Greeewich  95-68.     The  relative  conditions 
impurity  are  made  obvious  to  the  eye  in  Diagram  A.    The  Avatf 
Avas  taken  on  each  occasion  from  the  river  near  the  Vauxhall  Avater" 
works,  at  Hungerford  Pier,  at  the  Surrey  end  of  London  Bridge^ 
and   off  the  pier   at   GreenAvich.     To   detect  the  existence  O'^ 
sea   Avater   in   the   fluid   at   high   water,    a   determination  wa.ij 
made  of  the   chlorine  which  Avas   respectively  found   to   be  ai; 
the  three  stations,    beginning   at  the   most  westerly  as  abovetl 
22  o-rains,  24  grains,  and  24   grains   per  gallon,  equivalent  t:| 
36-^3  39-53,  and  39  53  grains  of  common  salt.    The  source  of  thrv 
iar^e  'accumulation  of  chlorine,  Avhich  at  Thames  Ditton  did  no  * 
e-?eed  during  the  investigation  1-36  grains,  equal  to  2-24  grain  tl 
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common  salt,  must  be  sought  for  in  the  intermixture  of  the  tidal 
\vaters.  The  results  exhibit  a  marked  distinction  between  the  com- 
position of  the  Thames  at  high  and  low  water.  The  obstructing 
inrtuence  of  the  tidal  wave  appears  not  only  to  act  as  a  barrier  to  the 
downward  progress  of  the  mechanical  impurities  so  as  to  equalize  the 
nu-bidness  of°he  Avaters  from  Vauxhall  to  London  Bridge;  but  it 
likewise  causes  the  impure  fluids  from  the  scAvers  to  accumulate,  and 
imparts  to  the  whole  a  retrograde  movement,  until  rising  to  a  tidal 
current,  the  sea  and  river  waters  are  commingled.  The  greater 
impurity  of  the  Hungerford  waters  in  both  conditions  of  the  tide  is 
sufficiently  explained  by  the  constant  mechanical  action  at  work  at 
that  point,  and  by  the  proximity  of  the  locality  where  the  water  was 
taken  to  a  common  sewer  which  is  there  discharged  into  the  river, 
and  where  a  disgusting  outflow  continually  occurs.  The  nature  of 
the  mechanical  deposit  falls  to  be  described  in  the  microscopical 
report.    It  is  sufficient  here  to  refer  briefly  to  its  chemical  relations, 

qjremising  that  when  magnified  it  presents  the  aspect  of  clouds  of 

'green  organism,  amid  which  lively  animal  motions  can  be  discri- 
minated. The  February  deposit  at  Greenwich,  Table  I.,  when 
dried  in  the  open  air,  yielded  abov^e  a  fifth  of  its  weight  of  organic 
uiatter,  while  in  March  the  proportion  was  under  a  seventh  ;  a  large 

'n.mount  of  the  organic  matter  is  in  intimate  union  with  the  siliceous 
coustituent  of  the  diatomaceous  beings  which  abound  in  the  Thames 
waters.  These  bodies,  when  incinerated,  undergo  but  a  slight  change 
in  configui'ation,  and  leave  siliceous  shields,  the  framework  of  their 

.organisms.  The  proportion  of  organic  matter  present  in  these  beings 
i-  12  per  cent.,  the  siliceous  shields  forming  the  remaining  88  per 
cent,  according  to  my  usual  results.  A  certain  quantity  of  mud,  and 
often  of  feculent  matter,  is  interminofled  with  the  oro;anisms,  derived 
either  from  matter  accompanying  the  water  which  has  not  yet  sub- 
sided, or  brought  up  from  the  bottom  by  the  numerous  mechanical 
agents  unceasingly  astir  in  the  river  ;  but  the  diatomaceae,  as  found 
m  the  1  hames,  when  carefully  washed  free  from  the  mud  and  organic 
matter  Avhich  usually  accompanies  them,  yield  on  calcination  a  reddish 
siliceous  ash,  indicative  of  the  presence  of  iron  in  their  constitution. 
These  general  data  being  premised  in  relation  to  the  chemical  con- 
stitution of  the  river,  as  it  flows  through  the  metropolis,  and  as  it 

I  exists  in  the  neighbourhood  of  the  localities  Avhere  tAVO  of  the  com- 
panies (Southwark  and  Vauxhall  company  and  the  Chelsea  com- 
pany) abstract  their  supply  for  the  use  of  large  portions  of  the 
population  in  the  Avestcrn  and  southern  districts  of  London,  the 
conditions  of  the  Avaters  as  occurring  in  houses  Avill  be  more  readily 
comprehended,  and  discrepancies  between  the  present  and  former 

j  analyses  sufficiently  explained. 


Metropolitan  Water  Companies. 

The  map  published  by  the  Board  of  Health  exhibits  the  districts 
aerivnig  their  Avater  from  the  respective  water  companies.  The  fol- 
lowmg  table  affords  a  vicAV  of  the  amount  of  water  supplied  by  each 
company  daily  in  1853. 
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Thames  Water. 


Lambotli  -       -  - 
Grand  Junction 
West  Middlesex 
Chelsea  - 

Southwark  8s  Vauxliall 


Total  Water  from 
the  Thames 


-} 


Gallons  pumped 
daily. 


5,603,000 
5,115,675 
5,000,606 
5,632,000 
7,287,289 


28,638,570 


Mouses,  &c. 
supplied. 

26,107 
16,019 
24,404 
24,729 
40,046 


131,305 


Other  Companies. 


Gallons  pumped 
daily. 

Houses,  &c. 
supplied. 

New  River 
East  London  •• 
Kent 

Harapstead 

17,537,396 
1 1,990,989 
1,840,097 
607,368 

90,924 
63,605 
14,594 
5,454 

Total 

31,975,850 

174,577 

Total  daily    supply  \ 
from  all  sources    -  J 

60,614,420 

305,882 

But  the  subsequent  analysss  show  that  these  waters  contain  a  con-i-l 
siderable  amount  of  solid  inorrranic  and  or2;anic  matter.  E"ckonIn2f 
the  mean  solid  matter  in  a  gallon  at  27 '5  grains,  the  total  solids 
pumped  hy  the  water  companies  daily  amount  to  238,128  pounds 
avoirdupois,  or  1-9  ounces  to  each  inhabitant  of  2,000,000.  TL( 
amount  of  organic  matter  in  the  daily  water  supply  at  3-07  grains  per 
gallon  averages  26,458  pounds  daily. 

1.  Lo.mhcth  Company. — The  highest  point  at  which  water  is  taken 
from  the  river  is  at  Thames  Ditton,  to  the  neighbourhood  of  which, . 
after  the  lapso  of  a  sliort  period,  all  the  waterworks  of  the  Thames'; 
are  to  be  transferred.  In  Tables  II.  and  IX.  Lambeth  water  is  placedc 
first,  as  being  derived  from  a  point  nearer  than  any  of  the  companies'; 
to  the  source  of  the  river,  and  hence  containing  a  less  amount  of  total 
impurity  than  is  characteristic  of  the  water  taken  at  a  lower  point  ini 
the  river's  course  to  the  ocean.  This  company  supplies  Lambeth  andt 
Bi'ixton,  (fcc. 

2.  Grand  Junction  Company. — This  company  derives  its  Avaten 
from  the  Thames  at  Brentford,'and  is  distributed  towards  PaddingtOM 
and  Westminster. 

3.  West  Middlesex  Company. — Descending  the  river  the  works  ow 
this  Company  are  reached  at  Barnes,  from  whence  it  is  distributed  too 
Hammersmith,  Marylebone,  and  the  Regent's  Park,  &c. 

4.  Chelsea  Conq-any  draws  its  supply  from  the  river  on  the  northh 
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Ado  opposite  to  Battersea,  and  is  distributed  to  Chelsea,  "Westminster, 
;uid  the  neighbourhood  of  St.  James's  and  Plyde  Parks.  The  source 
lit'  this  water,  as  is  obvious  from  the  experiments  detailed  in  this 
ii'liort  in  reference  to  the  state  of  the  river  at  high  and  low  water. 
Fable  I.,  is  thoroughly  under  the  influence  of  the  tidal  wave. 

5.  Southwarh  and  Vaiixhall  Comyja???/.— This  waterwork,  which  is 
situated  opposite  to  the  Chelsea  works,  supplies  Vauxhall,  Clapham, 
Waudswortli,  and  Southwark. 

6.  Neio  River  Company. — The  water  of  this  Company  is  derived 
from  the  river  Lea  above  Ware,  and  a  variety  of  springs  and  wells 
partly  discharged  into  the  river. 

7.  East  London  Company. — The  supply  of  this  Company  is  de- 
rived from  the  river  Lea  at  Lea-bi'idge  and  above  Tottenham. 

8.  Kent  Company. — This  water  is  abstracted  from  the  Kavens- 
bourne  below  Lewisham,  and  is  distribvited  to  Deptford,  Greenwich, 
md  Woolwich. 

9.  Hampstead  Company. — The  supply  is  taken  from  springs  at 
Ilampstead  and  two  artesian  wells. 

The  object  of  the  present  chemical  investigation  being  to  determine 
with  minuteness  the  composition  of  the  waters  used  by  the  unfor- 
tunate individuals  who  had  sunk  under  the  influence  of  the  epidemic, 
the  specimens  were  generally  taken  from  houses  where  the  disease 
had  numbered  its  victims.  Many  of  the  samples  were  taken  in 
company  Avith  Dr.  Hassall,  whose  miivoscopical  examinations  will, 
therefore,  correspond  in  many  instances  with  the  specimens  analysed 
in  this  report.* 

Of  all  these  waters  it  may  be  generally  premised,  in  reference  to 
he  present  investigation,  that  they  were  characterized  by  the  forma- 
tion of  a  deposit  on  standing,  consisting  principally  of  vegetable 
arganisms  mixed  with  abundance  of  animal  life,  when  examined  with 
microscopical  assistance.  Usually,  however,  in  the  Thames  waters, 
on  the  scale  of  analysis  which  is  commonly  limited,  the  application  of 
the  balance  was  inadmissible  for  the  quantitative  discrimination  of  the 
mechanical  residue.  This  remark  does  not  apply  so  much  to  Avater 
extracted  from  cisterns,  where  the  mechanical  deposit  can  be  often 
weighed,  particularly  during  floods,  but  to  water  flowing  in  the 
di:^tributing  pipes.  By  the  examination  of  the  waters  in  both  cir- 
cumstances satisfactory  evidence  has  been  obtained  that  living 
growths  exist  in  the  waters  supplied  to  the  metropolis  in  the 
mterval  between  the  filter  and  the  consumer,  and,  therefore  beyond 
the  influence  of  engineering  talent  to  check  or  stay  by  the  present 
arrangements.  The  conclusion  seems  inevitable  that  the  waters  of 
the  Thames,  even  Avhen  purified  as  we  may  expect  by  the  most 
Jdehcate  and  refined  adaptations  of  modern  mechanism,  still  retain  in 
their  chemical  constitution  a  condition  which  renders  them  fertile 
creative  sources  of  vegetable  and  animal  life. 


rwof-i  1  specimens  were  collected  by  my  assistant,  Mr.  Walker,  and  others  were  for- 
^araed  by  the  Board  of  Health.— See  Dr.  Ilassall's  report.  For  unremitting  aid  in  the 
Jjun  "^^n"""        '"1"""^'  I  am  indebted  to  my  assistants,  Messrs.  David  Walker  and 
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Districts  sujjplied  hy  the  Lambeth  and  the  Southwark  and  Vauxhall 

Companies. 

The  first  district  investigated  was  that  of  Lambeth,  under  tlv 
guidance  of  Mr.  Mears,  tlic  district  registrar,  on  the  oth  of  Sej)tcni- 
ber,  where  the  disease  broke  out  and  spread  with  great  virulence . 
The  groups  of  spectators  encountered  in  tlie  streets,  conjoined  with 
the  mournfal  preparations  that  met  the  eye,  spoke  more  powerfully 
than  language,  of  the  fell  work  of  the  destroyer.  But  the  hospitabi' 
nature  of  the  reception  experienced  by  the  deputation,  and  tl: 
hopefal  anxiety  depicted  on  the  countenances  of  the  parties  visited, 
indicated  expressively  the  gratitude  of  the  people  for  the  desire 
exhibited  by  Government  to  mitigate  the  bitterness  of  their  suffer- 
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This  district  is  supplied  with  water  from  two  sources,  the  Lambetlt] 
Company  deriving  their  supply  from  Thames  Ditton.  above  thd 
influence  of  the  London  sewage  and  tide  flow,  and  the  Southwark 
and  Vauxhall  Company,  abstracting  their  water  from  a  part  of  thti 
river  where  both  of  the  causes  of  contamination  mentioned  are  in  full 
operation,  as  is  demonstrated  by  Table  I.  and  Diagram  A.  JA. 
several  instances  the  names  of  the  companies  supplying  houses  wercr 
erroneously  communicated  on  the  spot,  but  no  difficulty  was  exs 
perienced  in  correcting  the  inaccurate  information  by  the  chemical 
analysis  of  the  waters,  as  will  be  obvious  by  an  inspection  of  tlili 
data.  Tables  IL,  IV.,  IX.,  Diagrams  B.,  C._,  D.,  expressive  of  thii 
relative  impurity  and  of  then-  peculiar  composition. 

In   considering  the   relative  impurities  of  the  water  supplie|e 
to  the  Surrey  side  of  the  metropolis  by  these  two  companies,  i 
is  to  be  borne  in  mind  that  much  of  the  district  at  present  referred 
to  is  under  the  level  of  the  river,  rendering  it  thus  linble  to  thh 
gravitation  of  some  sedimentary  matter  in  the  pipes,  which  wouLI 
be  less  likely  to  occur  under  an  ascending  tendency  of  the  curreci 
of  distribution.    As  this  influence  operates  on  the  organization  (( 
both  companies,  it  may  be  viewed  as  a  constant  quantity  to  be  adde* 
or  subtracted  from  each  supply,  but  increasing  in  a  direct  ratio  witil 
tlie  mechanical  impurity  of  each  particular  water  at  its  source.    It : 
certain,  that  during  the  period  of  the  present  investigation,  watee 
whether  drawn  from  cisterns  or  pipes  of  the  Lambeth  or  Southwam 
Companies,  always  yielded  a  deposit  on  standing,  but  ot  larger 
amount  in  the  water  of  the  latter  company.    From  Diagrams  B.  am 
C,  the  relative  mean  total  and  organic  impurities  of  the  ^jo  wateB 
are  rendered  visible  to  the  eye,  while  in  tables  II.,  IV.,  and  IX.,  tt 
details  of  these  results  as  derived  from  various  houses  where  ttl 
epidemic  occurred,  together  with  the  number  of  deaths  m  each,  «» 
represented  in  parallel  columns.    From  these  data  it  appears  tdp 
in  nine  houses  in  Lambeth  and  Walworth,  where  14  deaths  wee 
occasioned  by  the  epidemic,  the  mean  total  impurity  (distilled  watt 
beino-  0°)  in  the  Lambeth  Company's  water  was  13-3/  degre* 
(each  degree  being  equal  to  one  grain  per  gaUon),  the  orga^J 
impurity  being  1-43  degrees;  while  in  an  equal  number  of  hou&= 
supplied  by  the  Southwark  and  Vauxhall  Companies,  where  . 
deaths  and  seven  cases  (still  living  when  the  water  was  taJcW 
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loccurred,  tlie  mean  number  of  degrees  of  total  impurity  of  the  water 
Nvas  4G-09,  and  the  mean  organic  impurity  was  4-11  degrees.  These 
data  arc  not  to  be  understood  as  affording  a  type  of  the  relative 
'mortality  in  the  house  suppUed  by  the  two  companies;  the  houses 
having  been  indiscriminately  entered  during  the  prevalence  of  the 
cliolei°  ,  rather  with  the  object  of  convenience  at  the  time  than  with 
;uiy  idea  of  selection.    They,  however,  demonstrate,  both  as  respects 
total  and  organic  impurity,  that  the  Southwark  and  Vauxhall  Com- 
pany afforded  a  necessary  of  life  to  the  houses  visited,  which  was 
fiu-ee  times  more  impure  than  that  which  was  derived  from  the 
Lambeth  Company's  waterworks.    These  observations  apply  to  the 
relative  amount  of  foreign  matters  present  in  the  several  waters ;  but 
when  we  investigate  the  details  of  these  total  impurities,  we  shall 
also  be  enabled  to  detect  characteristic  distinctions  (Table  IX.  *) ;  for 
while  ten  substances  are  common  to  the  constituents  of  the  two 
waters,  there  is  one  ingredient,    chloride  of  calcium,   which  is 
absent    from   the   Lambeth    Avater,  Avhile  two,  nitrate  of  lime 
,and  carbonate  of  ammonia,  largely  predominate  in  the  Southwark 
over  the  amount  of  the  same  laodies  detectable  in  the  Lambeth 
water.     In  the  Lambeth  water  the  total  amount  of  residue  in- 
ijsoluble  in  water  is  12-245  grains  per  gallon,  and  that  of  the 
'salts  soluble  in  water  3-585,  the  soluble  matter  existing  in  the 
ratio  to  the  insoluble  matter  of  1  to  3-41.    But  in  the  Southwark 
water  the  ratio  is  reversed,  for  while  the  proportion  of  total  Lambeth 
to  total  Southwark  salts  is  as  1  to  2-4,  or  nearly  twice  and  a  half 
greater,  the  proportion  in  the  Southwark  of  the  insoluble  to  the 
soluble  ingredients  is  1  to  2-19.    The  usual  charactei-istic  of  Euro- 
pean rivers  is  the  predominance  in  their  composition  of  earthy  salts, 
which  are  insoluble  in  Avater  under  ordinary  circumstances.    In  the 
Rhine  the  insoluble  salts  are  about  6^  times  greater  than  the  soluble 
^ingredients ;    while  in  the  Rhone,  the  insoluble  are  double  the 
?  soluble  salts.    In  the  Clyde,  likewise,  the  ratio  is  as  one  soluble  to 
nearly  two  insoluble  matter.     We  have  thus  supplied  to  us  a 
characteristic  feature  which  enables  us  to  distinguish  a  river  water 
fi'om  one  Avhich  is  contaminated  by  matter  from  foreign  sources. 
The  existence  of  such  a  large  quantity  of  common  salt  in  the  Thames 
"Water  between  bridges  is  sufficient  to  demonstrate,  as  has  been 
previously  pointed  out,  the  commixture  of  sea  water  Avitli  the  river 
cun-ent,  as  one  extensive  cause  of  the  impurity  of  the  Thames  in  this 
part  of  its  course. 

A  peculiarity  Avhich  pertains  to  Thames  Avater  as  high  at  least 
as  Chelsea,  during  the  tidal  floAV,  in  common  with  sea  Avater  and  the 
water  of  some  wells,  is  the  property  which  the  saline  residue 
_  obtamed  by  boiling  aAvay  the  water  possesses  of  fusing  in  the  flame 
!  of  a  lamp  or  candle.  It  is  sufficient  to  dip  a  moistened  loop  of 
;  platmum  Avire  in  the  residue  of  Thames  water  derived  below  the 
;  western  limit  noticed,  when  it  will  be  found  to  fuse  with  fiicility  into 
I  a  mass,  and  thus  to  afford  a  discriminating  test  from  all  genuine  river 
'  waters  Avith  which  we  are  acquainted,  and  certainly  from  all  the 
•  metropohtan  Avaters  supplied  by  running  streams. 

By  this  test  it  was  easy  to  distinguish  Lambeth  and  Southwark 
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waters.    This  character  lias  been  found  to  hold  during  the  four 
months  of  the  continuance  of  this  investigation.    But  at  certain  periods 
of  low  water,  the  characteristics  of  river  Avater  may  be  recovered- 
the  large  amount  of  nitric  acid  and  ammonia  detected  in  the  present 
series  of  analyses,  has  hitlierto  been  greatly  under-estimated  in  the 
Southwark  Avater  ;  particularly  the  ammonia,  which  has  been  obtained 
on  such  a  scale  and  in  such  abundance  as  to  warrant  the  conclusion  that 
the  influence  of  the  sewerage  upon  the  chemical  character  of  the  river 
Thames  is  much  more  extensive  and  unwholesome  than  was  anticipated 
although  it  points  out  this  water  as  being  admirably  adapted  for  pur- 
poses of  irrigation,  since  the  numbers  given  in  the  table,  which  exhibit 
upwards  of  a  a  grain  per  gallon  of  ammonia,  and  — o  ot^is  of  a  grain  of  " 
nitric  acid  per  gallon,  were  obtained  as  an  average  of  many  trials, 
made  after  a  fall  of  rain,  and  do  not  probably  by  any  means  * 
represent  the  maximum  amount  of  these  substances  present  in  the  • 
South wark  water  during  the  driest  season  of  the  year.    Experi-  • 
ments  conducted  on  such  a  scale  that  the  ammonia  condensed  and 
combined  with  sulphuric  acid  yielded,  as  the  product  of  one  opera-  • 
tion,  upwards  of  50  grains  of  sulphate  of  ammonia,  admitted  of  the 
easy  demonstration  of  the  abundance  of  ammonia  in  this  company's  . 
water.    The  materials  mixed  with  the  water  from  which  the  ammonia 
and  nitric  acid  are  derived,  are  usually  considered  to  be,  in  general 
language,  organic  matter,  which  is  chai-acterised  by  its  containing  ■ 
the  nitrogenous  element  for  the  production  of  ammonia.    But  when 
we  investigate  the  nature  of  that  form  of  animal  matter  which  is  dis- 
charged in  great  abundance  into  the  river  from  which  ammonia  can 
with  the  greatest  faciHty  be  elicited,  we  are  led  to  the  conclusion 
that  it  is  the  urea  of  urine  which  constitutes  the  most  ready  and  the  pre- 
dominating source  of  this  volatile  compound  ;  and  that  while  ammonia 
is  the  first  stage  of  the  change  of  urea  into  simpler  forms,  nitric  acid 
constitutes  the  second  change,  being  produced  under  the  influence  of  " 
atmospheric  air,  which  oxidizes  the  ammonia.    Hence  we  find  in 
almost  every  sample  of  Thames  water  the  amount  of  nitric  and  ammonia 
to  vary  considerably,  the  difterence  in  proportion  being  probably 
dependent,  in  a  great  degree,  on  the  changeable  nature  of  the  tidal 
obstructions  to  the  outflow  of  the  sewag-e  ino-redients  of  the  river 
water.    It  is  thus  necessary  to  be  able  to  distingiush  the  source  of  " 
the  aunnonia  and  nitric  acid,  since  these  substances,  when  mixed 
artificially  in  small  doses  in  drinking  water,  could  scarcely  be  desig- 
nated as  injurious  to  health,  however  objectionable  they  might  be 
considered  as  foreign  bodies  impairing  the  purity  of  water.    But  their 
presence  in  Thames  water  is  indicative  of  the  constant  mixture  with 
the  river  of  the  most  objectionable  of  all  impurities,  that  of  animal 
debris  in  various  stages  of  decomposition.    That  the  animal  matter 
brought  down  by  the  sewers  has  not  been  wholly  converted  into  the 
simpler  and  less  noxious  forms  of  ammonia  and  nitric  acid,  is  obvious 
from  the  fact  that  in  several  trials  made  with  Southwark  water, 
nitrogen,  the  usual  characteristic  of  animal  and  its  identical  vegetable 
px-ototype,  was  invariably  found  to  be  present  in  some  solid  form  which 
was  capable  of  solubility  in  water.    This  is  an  inference  irrespective 
of  the  evidence,  sufficiently  palpable  to  microscoj)ical  observation,  of 
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the  presence  of  muscular  fibre  in  the  mechanical  deposit  from  the 
game  waters,  as  first  observed  by  Dr.  Hassall,  which  had  ^  certainly 
formed  a  part  of  the  feculent  matter  derived  from  the  teeming  popu- 
lation of  this  great  metropolis.  The  ammonia  and  nitric  acid  being 
viewed  as  the  stages  of  transmutation  of  animal  matter  into  less 
noxious  forms,  it  appears  probable  that  in  the  presence  of  much 
oro-anic  matter  in  waters,  and  of  only  minute  quantities  of  ammonia 
and  nitric  acid,  the  objectionable  character  of  water  may  be  aug- 
mented. 

When  we  take  into  consideration  the  facts  that  the  Lambeth  and 
Southwark  Companies  supply  contiguous  houses  throughout  the  same 
district,  that  the  elevation  of  their  sites  in  relation  to  the  river  is 
identical,  that  the  inhabitants  supplied  by  both  Companies  are  exactly 
similar  \vith  regard  to  means,  and  yetthatthe  mortality  in  the  houses  sup- 
plied by  the  Southwark  Company  exceeded  by  nearly  2,000  the  deaths 
that  would  have  occurred,  if  cholera  had  only  been  as  fatal  as  it  was 
in  the  houses  that  derived  their  water  supply  from  the  Lambeth  Com- 
pany (B.egis.-Gen.  Weekly  Keport,  6th  Dec.  1854),  without  viewing 
the  subject  in  an  extreme  aspect,  it  is  impossible  to  avoid  drawing 
the  conclusion,  that  the  Southwark  water  must  at  least  have  had  a 
more  predisposing  influence  in  the  production  of  the  disease  than  that 
of  the  Lambeth  Company,  It  does  not  appear  that  sufficient  data 
exist  to  enable  us  to  decide  as  to  the  peculiar  nature  of  the  influence 
in  the  production  of  the  disease  communicated  by  impure  Avater  to 
the  human  system.  Whether  it  be  the  seeds  of  the  disease  existing 
in  the  water,  according  to  an  old  and  very  prevalent  oriental  theory, 
or  whether  by  the  access  of  other  local  and  general  influences  a  pre- 
disposition to  the  lodgment  of  the  epidemic  is  engendered  in  the 
animal  frame  by  the  use  of  water  tainted  with  organic  matter,  are 
uncertain,  although  it  is  just  possible  that  the  conditions  under  both 
hypotheses,  when  certain  circumstances  prevail,  may  influence  the 
production  and  communication  of  the  epidemic* 

The  latter  \iew  seems  most  reconcilable  with  a  general  survey  of 
the  cholera  as  it  occurs  in  different  localities  and  climates.  The  facts 
connected  with  the  occurrence  of  cholera  on  river  margins  have  been, 
elaborately  urged  by  Dr.  Snow  in  favour  of  the  Indian  theory,  while 
the  same  circumstances  have  been  most  ingeniously  applied  by  another 
theorist  to  the  use  of  autumnal  stores  of  unsound  flour.  The  law  of 
elevation,  however,  established  by  Dr.  Farr,  takes  cognizance  of  such 
facts  and  affords  a  general  view  of  the  subject.  Exclusive  theories 
are  objectionable  on  the  ground  of  their  overlooking  circumstances  of 
moment,  not  only  in  regard  to  theory  but  even  "in  respect  to  the 
practical  management  of  the  disease.  The  oriental  and  farinaceous 
theories  will  receive  the  acquiescence  of  all,  in  so  far  as  they  condemn 
impure  waters  and  decomposing  flour.  There  are  some  instances, 
However,  on  which,  so  far  as  the  evidence  before  us  leads,  the  disease 
appears  to  be  propagated  entirely  by  atmospheric  media.  The  ap- 
pearance of  cholera  in  St.  Kilda  without  any  known  communication 
with  the  main  land,  has  been  cited  by  Dr.  Robert  Macgregor,  of 
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Glasgow,  as  one  of  tliose  otherwise  inexplicable  phenomena.  It. 
reterence  to  the  connexion  of  tainted  atmospheres  with  the  propaea- 
tion  oi  disease,  the  insufficiency  of  the  drainage  in  the  district  now 
under  consideration  could  not  fail  to  be  forcibly  impressed  on  the 
senses  of  the  inquirer.  In  many  instances  it  was  found  that  no  com- 
munication existed  between  the  houses  and  the  sewers ;  and  frequently 
when  a  house  drain  did  terminate  in  the  sewer,  the  original  cesspool 
remained,  so  that  a  well  of  garbage  and  excrementitious  filth,  ex- 
tending Its  domains  in  every  direction  by  infiltration,  constituted  a 
never-failing  source  of  pollution  to  air  and  soil— the  overflow  alone 
escaping  to  the  sewer.  That  the  contents  of  cesspools  permeate  the 
surrounding  media  like  a  sponge,  has  been  abundantly  illustrated  even 
m  the  comparatively  more  healthy  portions  of  the  metropolis,  where 
wella  reeking  with  organic  odours  have  been  chemically  examined 
and  condemned  as  noxious  to  health.  The  water  from  a  well  on  the 
hill  at  Camberwell,  used  by  a  family  Avhere  much  delicacy  had 
occurred  among  the  inmates,  when  it  reached  the  laboratory  of  St. 
Thomas's  hospital  emitted  a  disgusting  smell  resembling  that  of  putrid 
cabbage  (Table  of  Wells)  and  contained  no  less  than  16'63  grains  of 
organic  matter,  nitric  acid,  and  ammonia  in  the  gallon.  On  filling 
up  a  cesspool  with  Avhich  the  well  had  previously  been  in  communi- 
cation, after  six  months  interval  it  still  contained  7-26  grains  of  similar 
matter  per  gallon,  although  no  smell  was  perceptible. 

It  might  appear  on  a  cursory  examination  that  the  circumstance 
of  cases  of  cholera  occurring  in  houses  supplied  by  the  Lambeth  Com- 
pany militates  against  the  possible  influence  of  ' impure  water  in  the 
promotion  of  disease.  But  when  it  is  borne  in  mind  that  the  Lam- 
beth water  is  by  no  means  a  pure  form  of  that  fluid,  as  is  obvious  to 
the  eye  in  diagrams  B.  and  C,  representing  the  impurity  of  various 
waters  supplied  in  many  towns  in  England  and  Scotlandj  being  from 
a  third  to  a  half  more  impure  than  the  river  Clyde,  which  has  been 
discarded  by  the  inhabitants  of  Glasgow  as  a  proper  source  of  supply, 
and  equally  more  impm-e  than  the  water  used  in  Paris  from  the  Seine. 
The  water  of  the  Lambeth  Company,  as  has  been  previously  stated, 
is  abstracted  from  the  river  at  Thames  Ditton,  after  it  has  served  as 
a  sewer  for  an  extensive  country,  well  manui-ed  and  studded  with 
towns,  which  are  occupied  by  a  numerous  population,  continually  on 
the  increase.  This  water  was  found  to  contain  -023  grains  of  am- 
monia per  gallon,  which  is  equivalent  to  "064  grains  of  carbonate  of 
ammonia ;  a  strongly  presumptive  evidence  of  the  contamination  of 
the  river,  even  at  this  part  of  its  course,  with  organic  matter,  inde- 
pendent of  the  solid  organic  matter  actually  detected  in  a  state  of 
solution  in  the  water.  It  is,  consequently,  a  subject  of  much  regret 
that  the  water  companies  should  have  embarked  a  large  additional 
amount  of  capital  in  improving  their  mode  of  supply  exclusively 
from  a  source  of  objectionable  character,  and  subject  to  continually 
augmenting  means  of  deterioration. 

i 

District  supplied  by  Grand  Junction  and  New  River  Companies.  ' 

On  the  31st  August  and  1st  September  the  epidemic  broke  out 
with  great  virulence  in  the  neighbourhood  of  Golden  Square,  Soho,; 
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ind  spread  with  a  fatality  scarcely  exceeded  by  the  mortality  of  the 
plao-ue,  as  described  by  the  romantic  pen  of  Defoe.  The  number  of 
deaths  from  cholera  in  this  limited  district  in  six  weeks  exceeded  600. 
The  fatal  character  of  the  disease  on  the  9th  of  September,  when  the 
samples  of  water  were  taken,  had  become  extensively  known,  and 
had  produced  such  alarm  among  the  residents  that  the  greatest  gloom 
pervaded  the  locality  from  the  suddenness  and  almost  explosive 
nature  of  the  attacks.  Specimens  of  water  were  taken  from  five 
houses  supplied  by  the  Grand  Junction  Company,  in  which  15  cases 
of  cholera  had  occurred,  and  from  seven  houses  supplied  by  the  New 
Kiver  Company  where  40  cases  of  cholera  and  diarrhoea  had  prevailed. 
The  pump  water  in  Broad  Street  was  also  preserved  for  examination. 
On  analysis  it  was  soon  evident  that  the  water  supplied  by  the  New 
Biver  Company  presented  a  remarkable  anomaly,  for  when  subjected 
to  examination  in  1838,  I  did  not  find  the  New  Kiver  water  to  con- 
tain more  than  one  half  the  impurity  which  the  present  specimen 
exhibited.  It  was  therefore  considered  of  importance  to  compare  it 
with  samples  derived  from  the  New  River  Head.  The  results  of  the 
determination  of  the  relative  degrees  of  impurity  in  these  two  ex- 
amples are  illustrated  in  Tables  YI.  and  X.,  where  the  water  from 
the  reservoir  was  found  to  possess  a  mean  of  16'  degrees  of  total 
impurity  and  of  1"51  degrees  of  organic  impurity,  while  the  water 
jfrom  the  Soho  district,  supplied  by  the  same  company,  had  a  mean 
total  impurity  of  2B*64  degrees,  and  of  organic  impurity  of  1*98. 
That  no  doubt  might  exist  as  to  the  true  source  of  supply,  I  was  em- 
powered by  the  Board  of  Health  to  obtain  the  assistance  of  the  regis- 
trar of  the  district,  to  visit  the  houses  and  see  the  water-rate  receipts. 
This  was  done  in  all  the  houses  said  to  be  supplied  by  the  New  River 
Company.  The  table  has,  therefore,  been  constructed  from  this 
information.  From  the  table  it  will  be  found  that  this  greater  degree 
of  impurity  was  not  confined  to  the  period  of  the  prevalence  of  the 
epidemic,  but  continued  up  to  the  subsequent  November,  when  it 
was  again  subjected  to  examination,  and  compared  with  water  taken 
from  the  reservoir  at  Sadler's  Wells  on  the  same  day.  It  is,  there- 
fore, demonstrated  that  the  water  professed  to  be  supplied  by  the 
New  Eiver  Company  to  a  portion  of  the  district  examined,  was  totally 
ditferent  in  its  chemical  character  from  that  contained  in  the  Com- 
pany's reservoir  at  Sadler's  Wells.  Another  peculiarity,  in  addition 
to  the  much  greater  amount  of  saline  residue,  is  detected  in  the  cha- 
racter of  the  matter  in  solution,  which  renders  it  comparable  with 
Thames  water.  The  salts  were  found  to  be  easily  fusible  when  their 
quantity  greatly  exceeded  that  of  the  reservou-  samples,  and  infusible 
when  they  approximated  the  weight  and  normal  condition  of  the 
usual  water  supplied  by  the  Company.  In  the  Diagram  B.  it  be- 
comes apparent  to  the  eye,  that  the  New  River  water  supplied  to  the 
Soho  district  approaches  the  same  category  of  impure  waters,  as  the 
most  impure  of  the  Thames  waters. 

The  proportion  of  organic  matter  present  in  it,  likewise,  is  in  com- 
parative excess  in  the  relntion  of  100  in  the  reservoir  Avater  to  131  in 
the  water  of  the  Soho  district.  It  was  at  first  suspected  that  the 
water  was  derived  from  the  Thames,  from  which  it  is  understood  that 
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at  one  time  this  company  obtained  a  partial  supply,  but  the  chemical 
analysis  rendered  this  imjirobable  (Table  X.),  irom  the  differenced 
the  constitution  of  the  saline  ingredients.  These  and  other  circum- 
stances have  led  to  the  inference  that  the  supply  may  be  derived  from 
one  of  the  numerous  sources  possessed  by  the  New  River,  before 
being  diluted  Avith  other  purer  specimens  of  their  waters.  It  deserves 
remark,  too,  that  this  anomaly  in  the  water  could  only  have  been  de- 
tected by  a  minute  chemical  investigation  of  the  details  connected 
with  the  local  occurrence  of  the  epidemic,  and  supports  the  propriety 
of  the  specific  inquiry  set  on  foot  by  the  Board  of  Health,  instead  of 
trusting  to  a  general  superficial  survey.* 

The  remaining  houses  examined  derived  their  water  from  the  Grand 
Junction  Company.    It  left  comparatively  a  smaller  amount  of  resi- 
due, but  contained  rather  an  excess  of  organic  matter  (3-78  de^-rees) 
particularly  when  compared  with  the  amount  present,  1-92  degrees,  m 
November,  as  detailed  in  Table  III.    The  only  other  source  of  water 
in  the  district  is  that  of  wells,  one  of  which,  in  Broad  Street,  when 
examined,  Avas  found  to  contain  92-06  degrees  of  impurity  or  grains 
per  gallon,  of  which  7*8  were  due  to  organic  matter,  nitric  acid,  and 
ammonia;  but  the  organic  matter  seemed  to  have  but  recently  reached 
its  destination,  since  from  the  absence  of  much  nitric  acid  oxidation 
had  but  slightly  commenced  to  change  its  form.    It  is  scarcely  pos- 
sible to  condemn  in  too  strong  terms  such  a  source  of  supply  of  water 
as  a  shallow  Av ell  in  a  great  city,  Avhich  chemical  and  physical  ex- 
amination universally  proves  to  be  a  pool  of  Avater  deriving  its  contents 
from  the  oozings  of  fluids  from  cesspools  and  scAvers,  mixed  Avith  rain 
water,  and  holding  in  solution  more  or  less  of  all  noxious  soluble  filth 
contained  in  the  soil.    That  cesspools  predominate  to  a  great  extent 
in  this  district  Avas  ascertained  by  inqidry.    For  notwithstanding  the 
large  amount  of  ncAV  scAverage  lately  completed  in  this  locality,  and 
executed  Avith  great  skill,  it  does  not  appear  that  the  house  proprie- 
tors have  availed  themselves  of  the  advantage  thus  presented  to  them 
of  improving  the  sanitary  condition  of  their  properties  by  carrying  off 
the  house  refuse  into  the  sewers;  since,  if  I  am  correctly  iutormed, 
only  a  small  per-centage  of  the  houses  has  any  communication  Avith 
the  sewers.    When,  too,  drains  have  been  executed,  it  appears  that  in 
many  instances  the  original  cesspools  still  remain,  and  it  is  only  the 
overflow  Avhich  passes  to  the  seAvers.    This  is  an  evil  which  seems  to 
demand  searching  inquiiy,  and  to  be  provided  against  by  stringent 
means,  otherAvise  an  immense  expenditure  may  be  incurred  and  talent 
wasted  in  the  construction  of  scAvers,  without  any  adequate  advantage 
to  the  health  of  the  community.    The  scAvage  Avater  in  Silver  Street^ 
Golden  Square,  Avhen  examined,  Avas  found  to  hold  in  suspension 
much  organic  matter,  and  to  lesive  a  residue  by  evaporation  of  88 "68 
degrees  or  grains  per  gallon,  of  which  2  6 '8 8  consisted  of  organic 
matter.     The  fluid  contents  of  the  scAver  in  Peter  Street  gave 
48  98  grains  of  residue  per  gallon  and  4-8  grains  of  organic  matter, 

*  I  have  since  been  informed  hy  Mr.  Mylne,  engineer  of  the  New  River  Company, 
that  this  district  is  supplied  from  two  sources,  the  New  Eiver  liead,  and  a  well  in  the 
northern  part  of  the  metropolis.  Their  intermixture  by  lateral  commimication  explains 
the  variable  conditions  of  the  Soho  district  water  in  the  table. 
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while  in  Husband  Street  it  was  found  to  yield  58  6  grains  of  residue, 
including  6  04  grains  oF  organic  matter.  The  fluids  possessed  a  most 
abominable  odour,  and  decomposed  or  fermented  most  extensively 
when  preserved  in  close  vessels,  sulphuretted  hydrogen  constituting  a 
part  of  the  gaseous  exhalations.  It  is  a  circumstance  of  some  moment 
that  during  several  years  connexion  with  the  Blenheim  Street  Dis- 
pensary, to  which  charity  I  acted  as  physician,  (and  of  which  I  was 
one  of  the  founders  in  1836,)  a  large  number  of  patients  came  from 
this  locality  affected  with  epidemics  and  diseases  indicative  of  a  low 
state  of  cleanliness  and  civilization. 

Water  supplied  hy  the  Chelsea  Company. 

In  the  district  of  Chelsea,  particularly  in  the  southern  part,  cholera 
prevailed  to  some  extent.    The  mortality  being  60  per  10,000  in- 
habitants, a  fatality  very  considerably  in  excess  of  the  mean  (45  per 
10,000)  of  the  western  metropolitan  districts.    Water  was  collected 
from  four  houses,  in  which  12  deaths  and  seven  additional  cases  of 
cholera  had  occurred.    These  waters,  which  were  all  supplied  by  the 
Chelsea  Water  Company,  were  proved  by  analysis  to  have  a  very  hio-h 
standard  of  impurity,  the  mean  degrees  of  impurity  being  60-17, 
(Tables  V.  and  IX.\  the  maximum  impurity  being  65-66,  and  the 
minimum  50-4  degrees.    The  average  thus  obtained  is  much  above 
the  Biean  of  the  Southwark  and  Yauxhall  Company's  water  ;  but  the 
circumstance  that  it  is  derived  from  a  more  limited  series  of  data  must 
be  taken  into  consideration;  although  the  f;ict  remains  intact  that  the 
average  impurity  of  Chelsea  Water  In  cholera  houses  greatly  exceeded 
that  on  the  Surrey  side  of  the  River  under  similar  circumstances. 
The  mean  of  organic  impurity  is  also  decidedly  greater  in  the  Chelsea 
water,  5-41  degrees,  than  in  the  Southwark  water,  4-38  degrees.  To 
determine  if  the  impurity  of  the  Chelsea  Water  remained  permanent, 
i  a  specimen  of  water  was  examined  from  one  of  the  same  cholera 
I  houses,  long  after  the  cholera  had  disappeared  from  the  neighbourhood 
j  (8th  December),  w^hen  It  was  ascertained  to  be  36-96  degrees,  approxi- 
i|  mating  to  that  of  the  Southwark  Company,  38-72  degrees  in  Sep- 
i  tember,  during  the  prevalence  of  the  epideniic  in  the  Lambeth  dis- 
'i  trict.    But  the  data  supplied  by  Table  I.,  diagram  A.,  of  the  variable 
!  composition  of  the  Thames  water  at  the  sources  from  which  the  South- 
( Avark  and  the  Chelsea  (jompanles  are  derived,  sufEcIently  attest  the 
I  dependence  of  the  chemical  results  upon  the  condition  of  the  tide  at 
,  the  time  during  which  the  water  is  abstracted  from  the  river,  and 
:  likewise  demonstrate  that  neither  of  these  waters  Is  always  drawn 
1  when  the  river  is  in  its  most  favourable  sanitary  condition.    The  o-reat 
discrepancy  between  the  mortality  in  the  Southwark  and  Chelsea  dls- 
itricts,  notwithstanding  the  greater  impurity  of  the  Chelsea  water, 
Shows  that  the  condition  of  the  population  in  regard  to  drainao-e  and 
'physical  conformation,  must  be  regarded  as  well  as  the  water  in  con- 
nexion with  the  epidemic. 

districts  supplied  hy  East  London,  Kent,  and  Ilampstoad  Companies. 

The  water  supplied  by  these  companies  possessed  respectively  the 
tollowing  degrees  of  impurity,  viz.,— East  London,  18-3  total  degrees 
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of  impurity;  organic  impurity,  1-97;  Kent  water,  17-76  total  irapu- - 
rity;  1-66  orgcanic  impurity;  Hampstead,  24-22  total  impurity;- 
3-88  organic^  impurity.  The  East  London  alone  was  taken  fromi 
houses  in  which  cholera  had  occurred.  The  greater  tendency  to  the  t 
production  of  animalcules  in  the  water  of  open  exposed  streams  or  r 
canals,  places  certain  springs  which  are  not  liable  to  lateral  infiltra-  - 
tion  of  impurities  in  a  more  favourable  position,  as  far  as  the  pecu-  - 
liarity  of  the  ingredients  is  concerned,  although  they  possess  thet 
disadvantage  of  exceeding  in  total  impurity.  So  far  as  the  water  r 
could  have  any  influence  in  the  production  or  propagation  of  cholera, ., 
the  Hampstead  water  contrasts  favourably  with  the  East  London  and! 
Kent  districts,  for  while  in  the  Hampstead  district  the  mortality  was  i 
only  12  per  10,000  in  15  weeks,  that  of  the  East  London  in  Bowr 
and  Poplar  was  42  per  10,000,  and  that  of  the  Kent  a  mean  of  48  ^ 
per  10,000.  The  greater  mortality  in  the  Deptford  and  Rotherhithe  e 
districts  is  probably  referable  to  the  low  position  in  reference  to  thee 
river  (+4  feet,  and  below  the  river  level),  and  to  the  contamination » 
of  the  air  by  the  noxious  exhalations  emanating  from  an  imperfect  t 
drainage.  The  marshy  condition  of  the  river  side  downwards  is  un-  - 
doubted  while  the  stagnating  debris  of  a  large  population  cannot  fail  J 
to  act  prejudicially  to  human  life.  The  influence  of  want  of  drain- - 
age,  and  the  accumulation  of  organic  fluids,  is  well  illustrated  inn 
the  Plumstead  marshes,  where  stagnating  waters,  disgusting  from  their  r 
noxious  odours  contain  above  102  degrees  of  impurity,  and  20  degrees* 
of  organic  impurity,  which  is  accompanied  with  nitric  acid  andi 
ammonia,  all  symptoms  of  the  presence  of  putrefying  animal  matter.  •. 
To  form  a  faint  notion  of  the  unhealthy  position  of  those  parts  of< 
London  placed  beside  the  river,  and  beneath  its  level,  we  have  only  r 
to  imagine  a  town  built  on  the  Plumstead  marshes,  its  subsoil  J 
thoroughly  impregnated  with  decomposing  organic  matter,  and  deriv-- 
ing  a  plentiful  accession  of  additional  filth  from  the  continually  in-,- 
creasing  deposition  of  debris  from  animal  life. 

Robert  Dundas  Thomson,  M.D. 


London,  St.  Thomas's  Hospital, 
15th  Jan.  1855. 
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Report  on  the  Chemical  Composition  of  some  London  and 

Provincial  Wells. 


Having  taken  no  inconsiderable  share  in  pointing  out  the  objec- 
tionable nature  of  well  Avaters  in  towns  for  domestic  use,  it  may  be 
premised  that  my  attention  was  especially  drawn  in  1845  to  the 
detection  of  nitric  acid  in  them  and  in  other  waters  by  Baron  Liebio-, 
who  had  many  years  previously  directed  much  attention  to  the  sub- 
ject.   In  1751  Margraf,  of  Berlin,  had  obtained  nitric  acid  in  the 
wells  of  that  city,  but  was  imable  to  detect  it  in  country  Avells.  In 
1825  Liebig  confirmed  the  experiments  of  the  Prussian  chemist, 
and  traced  the  origin  of  the  nitric  acid  to  the  organic  matter  of  towns! 
Siiussure  in  the  beginning  of  the  century  detected  ammonia  in  the 
atmosphere,  while  Dabit  obtained  it  in  the  distillation  of  river  water 
in  1805.    In  1845  I  happened  to  be  engaged  in  exranining  many  of 
the  tributaries  of  the  river  Clyde,  for  the  purpose  of  fixino-  on  a 
proper  source  of  supply  for  the  city  of  Glasgow.    Professor  Liebio- 
who  visited  me  during  the  period,  suggested  the  propriety  of  testino- 
the  waters  for  nitric  acid,  but  having  failed  in  discoverino-  it  in  run- 
ning streams  near  their  source,  on  the  scale  of  analysis'^to  which  I 
was  necessarily  confined,  I  tried  for  it  in  the  Glasgow  well  waters 
with  completely  successful  results,  and  ascertained  ^that  nitric  acid 
occupied  a  much  more  prominent  position  in  the  constitution  of  these 
waters  than  could  have  been  anricipated  from  any  researches  pre- 
^viously  made  public  on  the  subject.    In  1847  it  was  proposed  by 
nsome  parties  m  Glasgow,  from  benevolent  motives,  to  sink  new  wells 
!  m  that  city,  in  order  that  the  working  classes  might  have  a  plentiful 
j  supply  of  water  gratuitously,  and  a  considerable  sum  of  money  was 
npon  the  point  of  bemg  expended  by  the  Town  Council  on  this 
object     But  on  the  facts  being  laid  before  them  as  to  the  impurity 
nLr.  I   n''     M  ^"''•'f *         ^P^^^'^y  abandoned.    The  report 
wL!^      1  constitution  of  the  wells  was  published 

by  them,  and  drew  the  attention  of  other  towns  to  the  presence  of 
hnrnan  excretions  m  well  waters.    Table  XV.  contains  the  r 

he  examination  of  the  total  degrees  of  impurity  of  18  GlS^ow 

.3-64°  JA.4T  n^'  "V^?  ^^^^  to  not  less  than 

09  5°  to  4  Q°    Tr  ''^'i'  "^P"^'i*r  ^--^ges  from 

■  ■  5  to  14  9      In  tlie  beginning  of  1850  the  corpora  ion  of  Liver- 
•  )1  requested  me  to  examine  the  wells  of  that  citV,  from  whidi  the 
hole  water  supply  of  the  inhabitants  was  derived,  ^i  t^^e  wa^^^^^^^^^ 
all  the  21  wel  s  examined  nitric  acid  was  readily  detected    Tabt  XV 
Uwise  affords  a  view  of  the  total  degrees  of  Lpurity  ii  these  well" 
aVnilt^Tl^T'^^^^      Liverpoofwelfs,  whid;l"si!!:: 
visitea  it  tasted  quite  brackish  and  was  unfit  for  drinking,  but 
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I  was  assured  by  the  Avorkmen  on  the  premises  in  which  the  well  is 
sunk  that  they  used  it  as  a  beverage  a  few  years  anterior  to  my  visit. 
This  and  other  facts  have  shown  that  in  a  pervious  soil  the  rcmovai 
of  surface  water  Irom  it  by  pumpino;  leads  to  lateral  permeation  by 
the  tide  to  replace  the  water  tlius  Avithdrawn  from  between  the  par- 
ticles of  the  soil  in  which  it  was  contained:  and  that  in  proportion  to  • 
the  rapidity  Avith  Avhich  the  well  Avater  is  abstracted,  so  is  the  influence  ; 
of  the  tidal  current  detected  in  the  avcU  Avaters.    It  is  almost  unne*  • 
cessary  to  remark,  that  Avhen  Avater  can  be  thus  proved  to  permeate  a  i 
soil  laterally  for  the  distance  of  1,000  yards,  still  less  difficulty  Avillbe  ■ 
experienced  in  the  filtration  of  noxious  fluids  (rom  more  approximate  • 
sources  of  impurity,  such  as  cesspools,  &c. ;  and  it  Avill  then  be  under- 
stood  that  city  Avells  are,  practically,  I'eservoirs  into  Avhich  all  soluble 
surface  nuisances  drain.    The  variable  nature  of  the  chemical  com- 
position (Table  XII.)  of  London  Avells,  proves  that  the  ingredients  of 
the  same  Avells  at  different  periods  vary  to  a  very  considerable  extent. 
Thus,  Aldgate  pump,  in  January,  was  characterized  by  49*12°  of  total  I 
impurity,  and  1 3-94°  of  organic  impui'ity,  Avhile  in  February  these  : 
mimbers  Avere  respectively  44*64°  and  6*3°.  The  remarkable  impurity  • 
of  the  Putney  Avells,  180-4°  and  101*3°  of  total  impurity,  and  respec-  • 
tively  16°  and  14°  of  organic  impurity,  is  sufficient  to  indicate  the  • 
proximity  of  some  noxious  sources  of  contamination  which  render  • 
the  waters  iinfit  for  animal  consumption.    That  the  use  of  such  i 
infusions  of  filth  by  the  population  is  not  instantly  foUoAved  by 
death,  is  undoubtedly  the  cause  of  perseverance  in  much  inatten- 
tion to  hygienic  foresight.     But  experience  must  point  out  to  us 
that,  even  reasoning  on  the  theory  of  probabilities,  a  pure  beverage 
is  less  likely  to  prove  unhealthy  than  one  Avhich  contains  in  solution 
the  most  naturally  disgusting  and  unAvholesome  of  all  matter  to 
human  being?,  viz.,  the  excretions  from  their  OAvn  bodies.    To  the 
chemical  physiologist,  it  is  impossible  to  view  the  employment  of 
such  beverages  otherAvise  th.an  as  an  infringement  of  sanitary  laws, 
and  therefore  as  liable  to  natural  punishment.    It  has  been  correctly 
observed,  "  that  such  and  such  miseries  naturally  follow  such  and 
"  such  actions  of  imprudence  and  Avilfulness,  as  well  as  actions  more 
"  commonly  and  more  distinctly  considered  as  vicious ;"  and,  "  that 
"  though  Ave  may  imagine  a  constitution  of  nature  in  Avhich  these  natural 
"  punishments,  Avhlch  are  in  fact  to  foUoAV,  Avould  folloAv  immediately 
"  upon  such  actions  being  done,  or  very  soon  after,  we  find,  on  the 
"  contrary,  in  our  world,  that  they  are  often  delayed  a  great  while, 
sometimes  even  till  long  after  the  actions  occasioning  them  arc 
"  forgot."    (Butler's  Analogy,  chap,  ii.)    The  terms  springs  and  > 
spring  waters,  by  Avhich  these  filthy  Infusions  are  often  designated, 
seem  to  modify  in  some  measure  their  impurity,  by  throwing  a  rustic 
halo  around  them,  and  assimilating  them  In  language,  though  iuAVords  ^ 
alone,  to  their  purer  prototypes,  Avhich  are  situated  at  a  distance  i- 
from  liability  to  noxious  impregnation.    This  Avould  be  found  to  be 
the  great  obstacle  to  the  success  of  the  attempt  to  supersede  the  use  f 
of  impure  Avell  Avaters  by  the  more  healthy  supplies.     Volunta^  » 
recommendation  seems  to  have  failed  in  causing  these  sources  to  he  o 
abandoned,  and  therefore  we  must  look  to  the  more  stringent  means 
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of  shuttinf?  up  waters  of  such  an  impure  nature,  and  all  other  similar 
objectionable  articles  of  food,  on  the  score  of  regard  to  the  health 
of  the  least  protected  portion  of  the  community.    It  must  be  viewed 
at  least  as  a  striking  coincidence,  that  the  cities  of  Livcipool  and 
Glasgow,  in  Avhich  well  waters  are  very  extensively  employed  by  the 
population,  are  precisely  the  localities  where  cholera  has  assumed  its 
i  most  fiital  phase  ;  and  it  is  not  probable,  when  expei'ience  ])oint3  out 
;  the  unacquaintance  among  the  more  educated  classes  with  the  im- 
I  purities  of  human  food,  that  the  more  illiterate  class  should  cease  to 
emijloy  tainted  waters  so  long  as  wells  are  open  gratuitously  for 
their  use.    The  legislatui  e  would  confer  great  benefits  on  health  by 
causing  the  poor  to  be  freely  supplied  with  water  from  the  purest 
sources  by  means  of  a  house  rate  or  some  similar  provision. 

When  Newcastle  was  visited  in  1853  by  a  remarkably  fatal  inva- 
sion of  cholera,  the  coincidence  of  the  occurrence  of  the  disease  with 
the  use  of  impure  water  from  the  River  Tyne,  formed  a  striking  fact 
in  the  history  of  the  epidemic.    The  local  statement  which  w'as 
made  at  the  time,  that  the  troops  in  the  ban'acks,  who  were  said  to 
be  supplied  with  pure  spring  loater,  and  wei'e  severely  attacked  by 
cholera,  seemed  desei'ving  of  investigation  in  its  chemical  relations. 
On  the  outbreak  of  the  disease  I  examined  the  Avater  of  the  river  for 
the  Board  of  Health,  taken  from  the  point  at  which  it  was  pumped 
by  the  Water  Company  from  the  Tyne  at  Elswick  two  or  three 
hours  after  low  water,  and  found  it  to  be  characterised  by  15-662 
degrees  of  total  impurity,  of  which  4-5°  were  due  to  mechanical  im- 
purity, 2-68°  to  organic  impurity  in  solution,  the  remaining  8-48° 
consisting  of  inorganic  impurity.    Tiie  data  Avliich  have  been  supplied 
in  reference  to  the  condition  of  the  River  lliames  (Table  I.  Dia- 
gram A.)  are  sufficient  to  indicate  the  relative  impurity  of  river 
water  influenced  by  town  sewage  at  high  and  Ioav  states  of  the  tide. 
The  constitution  of  the  Tyne  is  not  therefore  here  represented  in  its 
most  exceptional  condition.     On   the   contrary,  reasoning  from 
analogy,  we  should  infer  that  it  was  nearly  in  its  purest  form.  To 
ascertain  whether  the  statement  made  was  correct,  that  the  spring 
water  used  by  the  military  Avas  pure,  a  quantity  was  sent  to  me  for 
analysis ;  upon  examination  it  was  found  to  possess  100-56  degrees  of 
impurity  (or  grains  of  foreign  matter  per  gallon),  of  Avhich  15-052"* 
were  due  to  organic  impurit}-,  including  abundance  of  nitric  acid, 
and  85-5°  of  inorganic  impurity.    It  was  therefore  evident  that 
the  statement  of  the  water  being  pure  and  being  spri7ig  loater  was 
a  ta  lacy,  and  that  the  so-called  spring  was  merely  one  of  those 
tamihar  wells,  or  pits  as  they  should  be  termed,  which  in  towns 
serve  as  reservoirs  for  the  drainage  of  soluble  surface  filth.  After 
the  temamation  of  the  epidemic  at  Newcastle,  it  was  observed 
irom  the  returns  that  diarrhoea,  and  not  cholera,  was  the  prevailino- 
disorder  among  the  troops;  and  this  was  used  as  an  argranent  iS 
lavour  of  the  advantage  o\- pure  spring  water  over  impure  river  water, 
idvon?  1  ?       ^'J^^f.' preliminary  symptons  into  the  more 
necnlln'l  "^'"iV"  Altl^ough  these  remarks  apply 

fn  so  shallow  wells  much  organic  matter  often  accompanies 

im  solution  waters  arising  from  great  depths  in  the  form  of  AAesiau 
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wells.    A  spring  of  this  description  in  the  neighbourhood  of  Glas- 
gow, which  contained  40-5  degrees  of  impurity  or  grains  of  residue 
in  the  gallon,  possessed  nearly  2  per  cent,  of  organic  matter,  which 
was  deposited  in  such  quantities  in  pipes  through  which  it  was  con- 
ducted, on  rising  from  a  sandstone  stratum  at  a  depth  of  above 
1,000  feet,  that  they  speedily  became  choked  up  and  unfit  for  use. 
But  the  amount  of  the  organic  matter  varies  very  considerably 
in  shallow  wells  at  different  times.    The  same  observation  applies 
to  the  amount  of  impurity  both  organic,  and  inorganic,  as  is  ob- 
servable in  Table  XV.,  where  the  impurity  of  Glasgow  wells  is 
exhibited.    Nos.  6  and  7  indicate  for  the  same  well  in  two  consecu- 
tive months  58-84°  and  66  2°,  and  Nos.  13  and  14  likewise  another 
well  in  succeeding  months  50-64°  and  43-24°.    In  the  Liverpool 
wells,  too,  where  the  water  has  less  time  to  accumulate  and  concen- 
trate saline  matter,  in  consequence  of  the  town  supply  being  derived 
entirely  from  them,  we  observe  Nos.  9  and  10,  Table  XV.,  that 
Bevington  Bush  in  January  contained  48-63°  of  impurity,  and  in 
February  45-90°.    These  results,  therefore,  agree  Avith  the  previous 
remarks  which  have  been  made  in  this  report  as  to  the  variable 
character  of  the  constitution  of  the  London  shallow  wells.   But  these 
conditions  of  the  shallow  wells  seem  to  afford  a  striking  contrast  with 
the  waters  of  Plumstead  and  Watford,  Nos.  14  and  16,  Table  XlV.i 
derived  from  fissures  in  the  chalk,  which  appear  to  retam  a  steady 
composition,  thus  showing  that  they  are  not  subject  to  sudden 
mixture  with  impurities,  but  that  their  source  is  ram-water,  which 
permeates  slowly  and  regularly  to  a  great  depth,  strata  which  yield 
up  to  each  successive  portion  of  water,  as  it  descends,  the  same 
soluble  ingredients.    Thus,  I  found  the  Watford  water  to  contain 
22-4°  of  impurity,  a  number  identical  with  that  obtained  by  the 
Commissioners  in  1851.    This  character  of  stability  is  one  of  the 
most  important  in  reference  to  an  article  of  human  consumption 
since  an  alteration  in  the  amount  or  variety  of  the  materials  dissolved 
in  water  must  always  indicate  its  connexion  with  some_  uncertain 
source  of  supply,  and  therefore  a  liability  to  contnmination  by 
unknown  imAmtie^.    Well  water  derived  from  a  considerable  depth 
is  usually  cool  and  clear  in  summer,  and  it  is  from  these  charactera 
that  in  London  it  is  chiefly  valued.   It  is  obvious  that  coolness  might 
be  equally  communicated  to  a  pure  water  by  immersing  closed 
bottles  fiUed  with  it  in  wells,  or  by  the  application,  as  customary  ot 
ice  or  cooling  refrigerating  mixtures.    The  jnost  impure  of  all  th^ 
wells  which  I  have  examined  was  No.  1  (Table  XII.  20),  tiom 
^^^wtotwisbeach,  possessed  of  48;176°  of  total,  and  49  J  of  orgamo 
impurit;,  with  3-2°  of  mechanical  unpunty.  J- 
from  the  same  locality,  had  an  impurity  of  348  8  ,  - 
orcranic  impurity,  with  9-33°  of  mechamcal  impurity.    1^  will  be 
obirTed  i::'thesJinstances  that  no  idea  of  the  total  matter  in  soM^^^^^ 
could  have  been  anticipated  from  the  amount  of  sediment.    Am  the 
same  observation  applies  to  a  well  water  from  Mill  Corner,  Mey, 
rTable  XIL  19,)  whose  mechanical  impurity  was  37  81,  ana  lu 
total  impurity  in  solution  83-2°,  the  organic  impurity  bemg  2ib. 
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Hardness  of  London  Waters. 
The  hardness  of  water,  so  readily  distinguishable  when  water  pos- 
sessed of  that  property  is  subjected  to  friction  between  the  fingers 
.  is  a  character  of  importance  in  reference  to  domestic  purposes.  The 
property  of  hardness  is  most  readily  apprehended  when  we  com- 
pai'e  sea  or  well  water  with  rain  water ;  and  when  hard  water  de- 
tected by  the  sensation  communicated  to  the  fingers,  is  mixed  with 
a  solution  of  soap  in  distilled  water  added  drop  by  drop,  a  preci- 
pitate is  observed  to  fall  or  curdle,  which  increases,  in  j^roportion  to 
the  amount  or  degree  of  hardness.    When  we  examine  the  precipi- 
tate, which  is  insoluble  in  water,  it  is  found  to  consist  of  the  acid  of 
the  soap  united  with  lime  and  magnesia,  previously  existino"  in  solu- 
tion in  the  water.    After  the  cessation  of  precipitation,  if  we  filter 
the  water  we  shall  find  that  it  no  longer  produces  the  harsh  sensa- 
tion when  rubbed  between  the  fingers,  but  that  the  removal  of  the 
lime  and  magnesia  has  deprived  it  of  its  hardness.    One  of  the  results 
then,  it  is  obvious,  of  the  hardness  of  water,  in  other  words,  of  the 
presence  of  earths  in  solution  in  water,  is  to  waste  the  first  j)'ortions 
of  soap  which  are  added  to  it  when  hard  water  is  used  for  the  pur- 
poses of  washing ;  and  it  is  likewise  evident  that,  by  taking  a  solu- 
tion of  soap  of  a  given  strength,  and  adding  it  cautiously  to^'a  o-iyen 
quantity  of  water,  we  are  in  a  condition  to  estimate  the  hardness  of 
the  water  by  the  amount  of  soap  solution  required  to  be  added  before 
the  new  precipitation  or  curdling  ceases.    The  relative  hardness  of 
water  might  therefore  be  expressed  in  numbers  by  the  amount  of 
soap  consumed  by  each.    But  as  this  quantity  might  be  liable  to 
some  variation,  it  has  been  agreed,  at  the  suggestion  of  Dr.  Clark, 
to  denote  the  hardness  by  the  amount  of  lime  and  magnesia  which 
causes  the  curdling  of  the  soap,  and  to  speak  of  degrees%f  hardness, 
each  degree  of  hardness  being  equivalent  to  one  grain  of  carbonate  of 
hme  per  gallon  present  in  the  water,  distilled  water  being  0°.  Table 
XI.  and  Diagram  D.  give  the  relative  hardness  of  the  waters  suppli^ 
by  the  Metropolitan  Companies  during  the  period  when  the  analyses 
detailed  m  this  report  were  made.     From  these  it  appears,  that 
the  Chelsea  water  was  the  hardest,  or  18-4°  and  the  anomalous 
water  supplied  by  the  New  Eiver  Company  to  Soho  was  the 
softest,  or  9-6°.    The  mean  hardness  of  the  Metropolitan  Companies' 
waters,  omitting  the  Chelsea  Company  and  the  Soutliwark  and 
Hampstead  Company,  is  13-1°;  including  the  Chelsea  and  South- 
wark  Companies,  it  is  14-4°.    Judging  from  preceding  investiga- 
tions m  reference  to  the  hardness  of  the  London  waters,  it  airaears 
that  they  are  rather  softer  in  dry  weather  than  after  rain,  which 
appears  to  carry  down  the  calcareous  salts  into  the  river  in  those 
ai.stricts  where  these  substances  predominate.    One  great  objection 
^0  tbe  use  of  hard  water  by  a  community,  is  the  expense  incurred  in 
using  It  tor  washing  by  the  waste  of  soap  sustained  in  the  manner 
already  detailed.    That  this  is  an  important  consideration  will  be 
reaauy  understood  if  we  take  the  estimate  as  correct  which  makes 
vnL'''T'/?   *^  consumed  in  the  metropolis  annually  exceed  in 

'  ue  nait  a  million  steriing,  and  the  washing  bills  alone  upwards  of 
rZn   .T^'l  sterimg.    The  facts  which  have  been  mentioned  in 
«4>ect  to  hardness  show  that  a  considerable  amount  of  this  soap 
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expenditure  is  due  to  the  earthy  salts  in  the  water ;  and  that  the 
softening  of  the  water,  or  the  removal  of  the  earthy  salts  before 
coming  in  contact  with  the  soap,  would  occasion  a  material  saving  in 
the  quantity  of  soap  used  in  washing.    The  difference  in  the  compo- 
sition of  water  in  its  natural  state  and  when  softened  by  the  process 
of  Dr.  Clark,  is  shown  in  Table  XIV.,  Nos.  14,  15,  16,  and  17. 
Plumstead  water,  derived  from  the  fissures  in  the  chalk  formations 
on  the  Thames,  contains  30-9  grains  or  degrees  of  salts  or  impurity 
per  gallon;  by  softening,  this  impurity  is  reduced  to  18-06,  or  by 
12-84°,  which  consist  of  earthy  salts,  to  which  the  water  owes  much 
of  its  hardness.    Water  from  similar  strata  at  Watford,  as  derived 
from  its  natural  position,  contains  22-4°  of  impurity,  and  when 
softened  by  Dr.  Clark's  process,  suffers  a  diminution  in  impurity  and 
hardness  to  8-03°,  or  by  14-37°,  the  matter  removed  being,  as  m 
the  former  case,  earthy  salts,  communicating  the  quality  of  hardness 
to  the  water.  Table  XIV.  shows  the  relative  composition  of  W atford 
and  Plumstead  Avaters  in  their  natural  and  softened  states.  ^  _ 

But  there  is  another  perhaps  even  more  serious  objection  to 
•hard  waters  (when  this  property  depends  on  calcareous  matter) 
which  has  been  urged  by  the  best  authorities,  that  they  are  pre- 
judicial to  the  health  of  persons  not  in  the  most  robust^  health  or 
who  have  a  tendency  to  the  formation  of  urinary  deposits.  Lt  has 
been  well  ascertained  that  many  persons  with  a  predisposition  to 
certain  diseases  are  only  attacked  by  such  complaints  when  their  diet 
has  been  of  an  improper  description.  «  Of  hundreds  of  individuals, 
says  Dr.  Prout,  "  in  whom  the  oxalic  acid  diathesis  prevails,  a  tew 
«  only  suffer  from  calculus; "  but  well  marked  instances  have  occured  m 
which  an  oxalate  of  lime  nephritic  attack  has  foUoAved  the  free  use  of 


rhubarb,  "  particularly  when  the  patient  has  been  in  the  hab.t  at  the 
«  same  iline  of  drinking  hard  water."  Again  he  says        ihe  quaBy 
of  the  water  employed  is  of  the  utmost  importance.    Those  whose 
assimilating  organs  form  oxalic  acid,  and  who  at  the  ;'ame  time 
drink  water  containing  lime,  are  exceedingly  liable  to  get  an 
«  oxalate  of  lime  calculus.    The  purest  water,  therefore,  tb'-^t  ^a^  b« 
-  obtained,  even  distilled  water,  should  in  all  instances  be  preferred 
The  occurrence  of  oxalic  acid  in  the  system  is  by  «o  means  i  are  on 
the  contrary,  it  is  so  frequent  that  it  has  been  "^^^wed  by  some 
although  pribably  erroneously,  as  by  no  means  of  ^mpoi t  in  the  cate 
o-n-v  of  disease     "  Hard  and  impure  waters,"  again  says  Di.  i  lOUt, 
pUs  sf  greS  influence  on  uilnary  diseases  and  deposits;  an  cJd 

Opinion,  of  which  I  am  constantly  ---^^^^.^^.^nt  .ffectf^^ 
ooerate  in  various  ways,  and  produce  ^eiJ  difteient  elTeci= 
^FffPvent  di 'eases  and  constitutions  ;  but  their  general  influence 
?n  d  fornt  of  m-inray  deposition  is,  according  to  my  observation, 
;^ery\"  'it  is  evident  that  tl-e  obser.^^^^^^^^^^^^ 

tc:^o^i"PiSrSi:ho^^^^^ 

tf  tt'  crei^cSiLns  o\  the  system  will  be  ^J>^  t- 
that  of  Dr.  Prour,  who  is  pre-eminently  the  fathei  ot  oigamc 

mistry  as  applied  to  medicine. 
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Wateks  supplied  to  Provincial  Places  affected  with 
Cholera.    (Table  XVII.) 
The  waters  supplied  to  provincial  localities  where  cholpvo  ^ 
in  addition  to  those  places  already  mentionJd   wet  foun^rf ' 
very  nnpure.    The  waters  of  Sandgate  are  ex^erdTngly  Z'd  and 
vary  m  composition,  being  40-96°  or  grains  of  impurity  pe^  o-dlon 
and  the  least  impure  being  possessed  of  31-54°  of  imnnHft  tT' 
amount  of  organic  matter  varied  from  5-2°  to  3-74°     Thvl  i 
of  water  were  examined  from  Newton  Abbott,  Bo'vey  Trrcerone 
was  from  -  the  running  brook  from  Narrowcombe  uncfer  WoodhonsP 

before  joining  the  mine  water."    It  contained  109  1° 
and  ,12-2°  of  organic  matter.    A  second ^sp^d^^.  '.f^ilJn  t^Z 

mine,  consisting  of  the  engine-delivered  water  from  Vl  .  4n  H 
«  shaft,  and  the  washing  water  from  thl  shutts  „^2tt^^ 
(mine  produces  lead,  silver,  zinc,  arsenic,  &c.)    possesser  fi^-V 
of  impurity  and  8-9°  of  organic  matter.    A  third  ^.amnTe  «  ' 
"from  the  stream  at  Levaton,"  had  153-24°  of  totTa^d  7 -84°' 
of  organic  impurity.    No  traces  of  +1.^      .  i  ' 

could  be  detected  in  any  of  them     Bu^i  the  firs^ 
rpusand  large  crysta/of  Gkuber?!  ItVet  ob^^^^^^^^^ 
^on  ;  a  3ahne  aperient  by  no  means  desirable  L  an^^^^^^^ 

C0.„  Wa^  S.P.L.  withthe 

cietdietu-ri^virsa^ihrr^  t^^^^^*  '^^'^  ^^-^ 

sumption  of  tL  inhabLnt    n,       .      ^^''1  '"PP^^"^  con- 
inedfcal  scien     4a  r^t^  L  use"  o^^^  ''^  'T''''  ^^^^^^^^^ 

m^yhe  instituted  betweLi  tho  T  n  ^  '  comparison 

towns  and  riveiV  of  wh  nh  ''''  7""^^''  '^"^  ^^^'^  of  various 

furnish  data  Table  XV^      i  observations  enable  me  to 

facts  JoM  hy  thl  Z^  ''^^^^^^^ 

Scottish    owns        i^acW^^  ^^^^  the 

Vater  supp  y     gL.  "ow  Z  1      f  ^'^ference  to  the 

Clyde,  wSch  s  po  S  n  o    -""^  '  ^^^er  from  the  river 

inhibilants  of  Z  e  ;  i^^^^^^^^  f  9-57°.   Theportion  of  the 

eatisfied  with  using  the  water  of  .1'    ^  ^  -Ti'  ^^o,  not 

or  sewer  to  an  exten  vo  d^'^tri.f  >     ''''  '^'^"^^       '^^'^^^  '-^^  ^  d^^ia 
in  a  purer  watef  W  °t l  e^XlThm^^^^^      .----^  j^?  bringing 
water  has  an  impurity  of  7-80°     Bn/  "      J-'''  Company's 
nearly  three  times  p^irer  tHn^ho  tL  S'!;''*''^ 
was  not  sufficientlv  m  ie  if  ?       Thames  Ditton  water  after  rains, 
f  d  it  has  now  Se  n  dec  ded  to  T-'^'^-^'^l^       "  ^""'^^  population 
Wh  Katrine  from  ^.e  Wd        .       t?       ^^''^^^^^  ^^'^^^^  ^'o^'-^ntic 
only  2°  abovcTsti  led  w         f       ^^  S^^^^^'^^s,  with  an  impurity 
-fthe  Londorwa    s  W  -'"^^"^  ^'^  t^^<^  inferiority 

-^^ere  the  curveXk  ly  Sev^^^^^^  ''^^  '^''^ 

'■^^Presented  here  in  t  o^r  !.   .  „ Several  of  these  waters  are,  no  doubt, 

^'^thc  ChelserVato,    o         ^^^^^  ""^^^  others,  such 

^^^ost  unfatuX  wit^^^^^^^^^^  worst  aspect,  yet  all  coitrast 

vourably  with  the  earlier  portion  of  the  curve.    The  true 
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theory  of  a  pure  water  is  to  collect  rain  water  as  soon  after  it  has 
fallen  on  the  earth  as  possible,  to  store  it,  and  expose  it  to  the  atmo- 
sphere, so  that  it  may  absorb  air.    This  is  effected  most  conveniently 
by  having  recourse  to  the  origin  of  streams  in  their  progress  down  the 
hill  or  mountain  side,  or,  in  short,  by  detaching  the  water  from  the 
most  convenient  and  early  source  of  rivers  and  streams.    In  a  moun- 
tainous region,  as  in  the  Highlands  of  Scotland  or  in  Wales,  tlie 
drainage  of  a  large  elevated  district  is  deposited  in  lakes  or  natural 
reservoirs,  which  ought  to  be  studied  by  the  engineer  as  the  types 
of  the  most  perfect  possible  source  of  a  water  supply.    The  data  now 
given  exhibit  the  advantages  obtained  by  procuring  water  which  has 
traversed  the  surface  of  a  rock,  or  soil  destitute  of  much  soluble 
matter.    The  water  of  Loch  Katrine,  derived  from  a  drainage  of 
surface  consisting  of  insoluble  mica  slate  rocks,  is  a  striking  example 
in  point.    The  river  Dee  likewise,  traversing  slaty  and  granitic  soils, 
reaches  Aberdeen  after  a  course  of  upwards  of  90  miles  with  only 
4  degrees  of  impurity  ;  while  the  river  Tay,  after  draining  an  exten- 
sive district  of  slate  rocks,  approaches  the  sea  at  Perth  with  an 
impurity  rarely  exceeding  5-5°.    The  water  brought  into  the  town 
of  Stirling  with  an  impurity  of  5-29°  is  derived  from  hills  of  con- 
siderable elevation,  formed  of  an  indurated  greenstone  trap.  An 
occasional  impurity,  which  might  have  been  wholly  prevented  in  this 
instance,  has  been  the  contamination  by  the  soluble  matter  of  peat 
turned  up  in  the  formation  of  an  artificial  reservoir.    This  source  ot 
taint  is,  of  course,  avoided  when  the  drainage  of  a  district  is  received 
in  natural  reservoirs  in  the  form  of  lakes,  as  in  the  mountamous 
parts  of  the  country,  or  when  considerable  expense  is  incurred 
by  the  formation  of  an  artificial  bed  to  the  reservoir.  ^  ihe  im- 
purity in  such  cases  is  principally  organic  matter,  which,  when 
burned,  evolves  the  odour  of  ignited  peat,  while  the  amount  ot 
saline  matter  in   solution   is  comparatively  insignificant,  but,  ot 
course,  varies  with  the  geological  formation   on  which  the  rain 
water  falls.    In  Table  XVI.  it  will  be  observed  that  the  rivers 
Tyne,  Tweed,  and  Seine  are  closely  allied  in  composition,  being 
nearly  twice  as  pure  as  the  river  Thames  at  Thames  Ditton  m  1851, 
and  about  one-third  less  impure  than  the  same  ^!^^er  m  1854. 
Even  the  purest  wells  at  Glasgow  and  Liverpool  which  admittedly 
contain  portions  of  sewage,   are   supenor  to  the  Thames  water 
destined  for  the  supply  of  a  large  portion  of  the  metropolis  let 
these  wells  are  about  to  be  abandoned  ^7  .^.^^e  inhabitants  of  t^^^^^ 
cities  as  unfit  for  human  consumption,  while  the  mferioi  Thames 
water  has  been  only  lately  fixed  on  as  a  proper  source  of  supply. 
is  impossible  to  view  this  circumstance  otherwise  than  as  a  very 
unfortunate  one. 

Superior  Sources  of  Supply  for  London. 
In  consequence  of  the  contamination  of  the  river  Thames  by 
organic  matter,  and  the  resulting  tendency  to  tl^^  Fod^^^^^^^^^^^^ 
animalcules  which  I  have  found  m  all  weathers  m  ^^^  l^'^^'^l, 
when  the  temperature  of  the  atmosphere  ^I'f  ...f  ^  ^.^jf^  V^o. 
the  freezing  point  for  some  weeks,  and  j^^^'^^  ^^^^^^^^^^ 
auction  of  foreign  matter  into  the  other  waters,  the  discovery 
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a  pure  source  of  supply  seems  to  be  one  of  the  great  questions  of  the 
day  in  relation  to  the  health  of  the  metropolis.    To  assist  in  forward 
ing-  this  important  object,  it  seemed  most  desirable,  not  only  to  be 
able  to  detect  fliults,  but  likewise  to  be  able  to  afford  some  mode  of 
obviating  the  difficulties  pointed  out  by  the  chemical  examin-ition 
exhibited  m  this  report.    Through  the  attention  of  S.  C.  Homersham 
Esq.,  engineer  of  the  Plumstead  Waterworks,  I  have  been  enabled 
to  make  some  analyses  of  the  waters  derived  from  the  chalk  strata 
and  to  examine  upon  a  sufficiently  large  scale  the  method  of  purifyhiff 
such  water  for  domestic  purposes.    The  water  supplied  at  the  present 
time  to  the  three  parishes  of  Plumstead,  Woolwich,  and  Charlton  bv 
the  Plumstead  Consumers'  Pure  Water  Company,  is  derived  from 
fissures  in  the  chalk  by  means  of  a  vertical  shaft  and  horizontal  adit 
Ihe  ^y■Atev  is  pumped  up  from  the  adit,  and  is  described  by  the  en^-I* 
neer  as  being  most  abundant.  The  temperature  in  winter,  as  taken  in 
my  presence,  was  49-3°,  and  as  it  is  conveyed  from  such  a  distance 
under  the  surface  this  is  no  doubt  nearly  the  mean  temperature  of  the 
water,  as  well  as  of  the  locality.   The  temperature  of  the  water  obtained 
from  a  bore  terminating  at  584  feet  below  the  surface,  or  500  feet 
below  Tnnity  datum  IS  53-25°  F. ;  of  that  from  the  adit,  at  about 
no  feet  from  the  surface,  49-3°.   (Mr.  Homersham.)   The  water  ns 

seSent  andifT'T-'"  ^^-^^^^^  .^^-r,  and  neirly  destitute  of 
sediment ,  and  if  the  temperature  remains  constant  at  49-3°  throu^rh- 

S  t'r^"'      1^'^  "^^^^^  ^  ^''^  °f  '^^^  Vomi,  it  cannot 

fns  de^edofTht"^  and  refreshing  beverage.  But 'what  must  be 
consideied  of  the  greatest  importance  is  the  fact  of  its  not  being- 
ubject  to  contammation  by  organic  matters;  and  even  if  tS 
should  gain  access  to  the  rain  water,  which  is  the  primary  source 
nin  ?1E  -qfous  deposit,  the  extent  of  percolatiJn  through  the 
poious  chalk  will  tend  to  oxidize  the  organic  matters,  anc  Zver? 

and  when    "us  suLct  ^^tL    "T"'^  ^i-k's  Wcess, 

hardness  becomes  oX  7  47°  o^thrw.t"^  "^T"? 

soft  as  the  rivpr  •     .  ^^^^^^  ^bout  twice  as 

iBg  £w  ver   mi  Jt  b?'  T*"^'^^'  ^he  soften- 

lime.^  1^ Table  XT V  .1^  ^"^'^^"'^^        *°  carbonate  of 

before  and  afrpr  5.    *      •  ^'^"^Po^^^^^n  of  the  Plumstead  water 

scrft^nin'pte     oftr' cfa^k  ^''T^'  '  ''''  The 

practicar.4(rcXi'ent  mnni  j      ''T'^       ''^^  ^^'''^  ^  ^ost 

Of  the  ch  micafph^^  ZZTl"  P^^Poser 
been  contrived  n.rl  '  ?  the  engineer  by  whom  the  work  has 
^Vly  TrlnL  fc^^^^^^^  The  result  of  the  process  seems 

it  ii  the  foSi  of  n  nrw  ^v'""  '-^^^1  to  precipitate 

comparative  SJvt,  f^'t  ^^^^^«"<^<^^  f^'^^  tl^e 

aiivc  analyses,  that  any  organic  matter  is  removed  by  the 
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softening  pi'ocess  from  the  natural  water,  at  least  it  is  certain  that  a 
considerable  portion  of  organic  matter  remains  in  the  softened  water, 
as  has  been  ascertained  by  repeated  careful  trials.    Still  some 
circumstances  have  been  noticed,  in  conducting  the  process  on 
the  large  scale,  whicli  seem  to  render  it  certain  that  the  ten- 
dency  to   vegetation  in   the   softened  water   is   either  checked- 
or  entirely  destroyed.     A  reservoir,  for  example,  situated  at  an 
elevation  above  the  works,  when  formerly  filled  with  the  chalk 
water  as  pumped  from  the  well,  was  covered  in  its  bed  with 
abundance  of  green  aquatic  vegetation;  but  since  the  introduc- 
tion of  the  softened  water  into  the  same  reservoir  few  or  no  symptoms 
of  vegetation  are  apparent,  so  that  the  water  is  perfectly  transparent,- 
and  permits  the  clear  bottom  to  be  distinctly  visible.    This  preser- 
vative power  may  be  explained  by  the  supposition  that  the  lime  and 
vegetable  matter  have  formed  a  chemical  compound,  or  that  sporules 
seem  less  liable  to  vegetate  in  an  alkaline  state  derived  from  causticity 
than  in  an  acid  fluid — an  observation  which  was  frequently  made, 
and  is  noticed  under  the  report  of  the  examination  of  the  atmospheres 
during  the  prevalence  of  the  epidemic.    The  Plumstead  water  seems 
well  adapted  for  domestic  use.     The  only  drawback  is,  that  the 
hardness  still  remains  at  7i°,  even  after  the  application  of  the  soften- 
ing process  ;  and  this  is  incapable  of  further  reduction,  in  consequence 
of''  the  lime  salt  (the  cause  of  the  hardness)  being  in  the  state  of 
a  soluble  sulphate  of  lime,  which  remains  unaffected  by  the  addi- 
tion of  milk  of  lime  to  the  water.    There  seems  ground  of  belief, 
however,  that  the  waters,  stored  in  the  chalk  formations,  vary  in 
their  relative  composition  somewhat  in  different  localities.  Thus 
the  Gravesend  water  appears  to  be  capable  of  undergoing  a  greater 
amount  of  softening  than  that  brought  to  the  surftice  at  Plumstead  ; 
and  there  can  be  little  doubt  that  a  selection  might  be  made  of 
softer  descriptions  of  water,  and  better  adapted  for  the  application  of 
the  softening  process,  should  proper  attention  be  directed  to  the 
waters  deposited  In  the  chalk  strata,  which  have  hitherto  received  a 
less  share  of  public  interest  than  their  importance  and  value  seem  to 
demand.    The  geological  observations  which  have  been  made  on  the 
chalk  strata  appear  to  indicate  that  unlimited  supplies  of  water  may 
be  obtained  from  these  porous  deposits,  which  at  present  pass  mto 
the  sea  or  the  river  Thames,  and  require  only  to  be  mterceptecl,  as 
they  have  been  at  Plumstead,  to  afford  this  important  beverage,  m  a 
comparatively  pure  form,  to  any  amount  of  population.    I  am  _m- 
debted  to  Mr.  Homersham,  likewise,  for  the  opportunity  of  bemg 
able  to  make  an  analysis  of  hard  and  softened  water  of  a  still  purer 
description  from  the  chalk  of  Watford,  a  source  from  which  it  has 
been  proposed  to  convey  the  purified  water  to  town  in  pipes.  A 
compauv  was  formed  for  the  purpose  ;  but,  as  in  many  other  attempts 
to  imnrove  the  health  of  the  metropolis,  private  influence  seems  tolia\e 
failed^    The  Watford  water  (Table  XIV.  1  &  2)  was  found  to  have  a 
total  impurity  of  22°,  and  a  hardness  of  17-45°.    The  organic  matter 
amounted  to  1-4°.    When  softened  1^7  l^^i^g^  ^1^^  t^^^J^'Plrt 
found  to  be  8-030°,  and  the  hardness  is  reduced  to  2-/5  out 
diminished  by  14-7°.    Hence  we  see,  that      this  pm.^^^^^ 
we  are  able  to  obtain  a  water  which,  originally  of  the  samedegiceoi  uu 
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purity  as  Thames  water,  becomes  in  some  measure  comparable  with 
the  water  supplied  to  Glasgow,  &c.    (Table  XVI.,  9.  Diatrram  E  ) 
These  and  other  sources  of  supply  in  the  environs  of  the  metro 
polls  are  well  deserving  of  attention,  from  the  commercial  companies 
to  whom  London  is  at  present  indebted  for  its  water  supply 

I  have  not  succeeded  in  detecting  lead  in  any  of  the  specimens  of 
water  subjected  to  examination,  although  some  of  the  waters  pos 
sessed  an  action  on  lead  when  experiments  were  made  on  a  smaU 
scale  in  the  laboratory.    This  affords  evidence  that,  so  far  as  the 
metropolitan  waters  are  concerned,  the  corrosion  of  lead  is  not  i 
practica  objection  to  the  employment  of  pipes  and  cisterns  of  that 
metal  although  no  doubt  it  would  be  preferable  to  dispense  with  its 
use  if  possible.    Although  sulphuretted  hydrogen  has  not  been 
described  in  this  report  as  entering  into  the  composition  of  Thames 
water,  I  obtained  abundant  evidence  of  its  presence  in  the  iW 
during  the  construction  of  the  Thames  Tunnel  when  water  from  The 
nver  satura  ed  with  that  gas  made  its  way  into  the  tunnel  and 
proved  injurious  to  the  workmen  by  escaping  from  its  «o  ution  ^nd 
contaminating  the  atmosiDhere.  ^     iis  .oiution  and 


Summary. 


The  facts  communicated  in  these  reports  seem  to  demonstrate  : 
wW   1    .5''  tlie  waters  examined,  which  were  taken  from  houses 
where  deaths  had  occurred  from  cholera,  with  some  exceSn^ 

msconnect  thi.  fact  from  the  propagation  of  the  epidemic. 

and  thnt  P         f      metropolitan  waters  were  particularly  impure  • 

with  ih.fJ  distributed  to  the  metropolis,  when  compared 

Xlesomenr"'  '''''''  -^^^  of  pm-itrand 

bymatto,-.n!  •  •  5  of  human  habitations,  being  surrounded 
beh^  e'naS  -.-'P-^^        surface  filth,^are  liable  to 

be  a  bU^^tt^^^^^^  t^eir  closure  would 

^bth  at'^orii^blf  ?o  t"''^: 

•Reserve  to  be  tWu-^hlv  L  '^^^'-^^^Yt^^  ^^ith  human  excretions 
relations,  but  lil  ewhe  t  n  '  '^'^^  chemical 

cient  abi  ndance  tn     •  f  !u    1  ^beir  existing  in  suffi- 

6.  itt  from  the  ,  f  ^  tbe  demands  of  a  large  population. 

rtropohLn  '^te  ^ipX  t  ^ 

tbe  ^v^tere  as  d  s  ribut' d'^^o  PT^^^^^  examination  of 

beneficial  influence  in  se^urino-  ^^^gbt  have  a 

of  fluid  for  consumption        "  "  "^''"""^^^  '"^^^  who&ome  form 

Thomai,  Hospital        ^''''^■'''^  I^undas  Thomson,  M.D. 
Januaru  1855.  ' 
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Tables  exhibiting  the  Chemical  Composition  of  Metropolitan 
Waters,  September  to  December  1854. 

TABLE  I. 


Table  exhibiting  the  Degrees  of  Impurity  of  the  River  Thames  betweea 
Vauxhall  and  Greenwich,  each  Degree  being  equal  to  One  Grain 
per  Gallon. 


Vauxhall. 

Hungerford. 

London 
Bridge. 

GreenwicL 

I.  Hi 

Mechanical  impurity- 
Organic  „ 
Inorganic  „ 

Total  Impurity 

gh  Water,  8 

60-50 
5-28 
36-64 

th  December 

64-64 
5-80 
45-24 

1854. 

63-44 
4-72 
45-08 

o 

102-42 

115-68 

113-24 

Mechanical  Impurity 
Organic  „ 
Inorganic  „ 

Total  Impurity 

)W    TVflfGT  2t 
0 

10-26 
4-34 
12-54 

?  SsPtif.ptnhpT 

0 

16-80 
8-40 
23-64 

1854. 

0 

3-52 
7-36 
21-20 

0 

3-70 
19-44 
72-54 

21 -U 

48-84 

32-08 

95-68 

Thames  Deposit  alongside  the  Dreadnought. 

Deo.  1850.  March  1850. 

Water  ...  -  9-04  -  -  9-27 
Organic  Matter  -  -  -  21-28  -  -  15-45 
SiUca  and  Clay    -      -       -     69-68     -       -  75-28 


100- 


100- 
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TABLE  II. 

Table  exhibiting  the  Degrees  of  Impurity   of  Lambeth  Water 
CoMPANT,  or  Eesidue,  per  Gallon,  in  Grains. 


Degrees  of 
Total  Impu- 
rity, or  Total 

per  Gallon, 
in  Grains. 

Date  -f^hen 
tEken. 

Cholen 

CeS6S. 

1  TT 

House. 

Organic 
Matter. 

1854. 

Lambeth  District 

*1 

Sept.  5 

1 

66,  Wootten  Street  - 

13-72 

5> 

1 

1 

111,  Corn  wall  Eoad - 

13-03 

3 

55 

1 

107,  Cornwall  Road  - 

IS- 

4 

55 

1 

17,  Commercial  Eoad 

IS -07 

5 

55 

0 

126,  Waterloo  Eoad- 

14-16 

Mean  - 

13'39 

oi.  Jreter  s,  yValworth. 

6 

*Sept.  16 

1 

v^arier  otreet 

12-78 

o 

1-44 

r 

55 

2 

4,  Little  King  Street,  Kent 
Eoad   -       -       .  _ 

13*78 

1-46 

8 

55 

2 

7,  Monmouth  Place  - 

12*38 

1-08 

9 

55 

3 

1,  Bedford  Court 

12-12 

1-74 

10 

5J 

2 

21,  Bolingbroke  Eow 

15-74 

1-46 

Mean  - 

13-36 

1-43 

11 

Nov.  10 

126,  Waterloo  Eoad  - 

17-49 

1-36 

12 

iJixxo  ditto 

17-40 

1*40 

13 

Mean  - 

17*44 

1-38 

Sept.  3 

Thames  Ditton 

15-76 

in  cisterns  is  founa  to  deposit  carbonate  of  lime. 
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TABLE  III. 


Table  exliibiting  the  Degrees  of  Impttritt  in  Grand  Jdkction  Water, 
  each  Degree  equal  to  One  Grain  per  Gallon. 


Date 
when 
taken. 

Lnolera. 

House. 

Degree  of 

Total 
Impurity. 

Organic 
Matter. 

1 

1854. 
Sept.  9 

3 

3,  South  KoTv,  Soho  - 

o 

13-04 

o 

3-56 

2 

)) 

3 

5,  South  Row,  Soho 

15-34 

4-46 

3 

j> 

2 

14,  Cambridge  Street,  Soho 

16-10 

3-82 

4 

35 

4 

13,  Marshall  Street,  Soho  - 

13-36 

3-04 

KM 

3 

39  Broad  Street.  Soho 

14-46 

4-00 

Mean  - 

14-46 

3-78 

6 

Nov.  10 

5,  South  Row,  Soho  - 

17-98 

1*88 

7 

}> 

Ditto       ditto  - 

17-92 

1-92 

Mean  - 

17-95 

l-'90 

TABLE  IIP. 

Table  exhibiting  the  Degrees  of  Impurity  in  West  IMiddlesex 

Water. 


Date 
•when 
taken. 

Cholera. 

House. 

Degrees  of 

Total 
Impurity. 

Organic 
Matter. 

1 

1854. 
Sept. 

77,  Upper  Berkeley  Street 

o 

19-04 

o 

1-78 

2 

Nov 

.  16 

St.  John's  Wood  - 

18-97 

2-08 

Mean  - 

19 '00 

1-93 
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TABLE  IV. 

Table  exhibiting  Degrees  of  Mrxmirr  in  SourmvAiiK  .^d  Vauxhatt 
Wateu,  each  Degree  equal  to  One  Grain  per  Gallon 


D;:te 

■when 

taken. 

1854. 

1 

Sept.  5 

2 

3 

» 

4 

5> 

5 

)} 

6 

7 


Sept.  16 


8 

9 
10 


II 
12 
13 


14 
15 
16 


17 
18 


18 
19 


35 


Aug.  31 
Nov.  3 
„  16 


1855.* 
Mar,  15 

35 

April  15  I 


Maj  7 
June  7 


Sept. 


29 


Cholera. 


Lamheth  District. 

131,  Waterloo  Road - 
154,  Waterloo  Road - 
29,  Wootton  Street  - 
15,  Eaton  Street 
41,  Brad  Street 

Mean 

St.  Peter's,  Walworth. 

10,  Berkeley  Terrace 
25,  Bolingbroke  Row 


Mean 

aS';;.  James's,  Bermondsey 

Flora  Cottage,  Blue  An- 
chor Road  - 
Cottage  Row  - 
9,  Prospect  Row 

Mean 

St.  Thomas's  Hospital. 
Laboratory 

Cab  Stand  -  .  \ 
Laboratory      -       .  . 


) 


Mean 


Laboratoi^r 
Cab  Stand 
Ditto 

Moan 

Laboratory 
Cab  Stand 

Clapham. 
Main  Pipe 

Wandsworth   Road,  12 
Neptune  Street    -  ' 


Degrees  of 

Total 
Impurity. 


Organic 
Matter. 


39-  64 

40-  83 
39-25 
otf  oy 
34-18 

5-51 

3-  65 

4-  /8 
3-57 

QQ  .  >TO 

4-38 

46-76 
50-62 

4-26 
4-38 

48*69 

4*32 

34-72 

3-72 

45-24 
72-66 

3-  32 

4-  80 

50-87 

3 '64 

56-04 
41-78 
41-80 

4-50 

3-  64 

4-  19 

41-79 

3-91 

22-  50 

23-  80 
23-40 


2-82 
4*00 
2*16 


■was  drawn  up, 
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TABLE  V. 


Table  exhibiting  the  Degrees  of  Impurity  in  Chelsea  "Water, 
each  Degree  equal  to  One  Grain  per  Gallon. 


Date 

Cholera. 

House. 

Total 
Impurity 
or  Total 
Residue, 
in  Degrees 
or  Grains. 

Organic 

— 

when 
taken. 

Addi- 
tional ] 
Cases. 

Deaths. 

IVfcitter. 

1 

2 

3 

4 

1854. 
Sept.  27 

»  J> 
>J  'J 

2 
6 
4 

o 

2 
1 

2 

53,  Queen's  Road  West 
27,  Lawrence  Street  - 
3,  Heatley's  Buildings,  1 
Manor  Street       -  / 
5,  Lawrence  Street 

o 

60-34 

64-  30 

50-40 

65-  66 

0 

4-  96 

5-  90 

5-30 
5-50 

5 

Dec.  8 

Mean 

3,  Heatley's  Buildings,  1 
Manor  Street       -  j 

60-17 
36-96 

5-41 

TABLE  VI. 

Table  exhibiting  the  Degrees  of  Impurity  in  New  River  Water 
Company,  or  Residue  per  Gallon  in  Grains. 

Date 
■when 

Cholera. 

Degrees  of 

Total 
-Impurity, 

or  Total 
Residue,  in 
Grains  per 

Gallon. 

Organic 

taken. 

Addi- 
tional 
Cases. 

Deaths. 

House. 

Mattel!. 

1 
2 

3 
4 
o 
6 
7 

1854. 
Sept.  9 

JJ  JJ 

JJ  JJ 
j>  JJ 

;j  JJ 
JJ  JJ 
j>  JJ 

3 
3 

5 
8 
3 
6 
6 

2 

2 
8 
2 

Soho  District. 
3,  Broad  Street  - 

10,  Portland  Mews,  j  _ 
Portland  Street  J  ' 

5,  Berwick  Street 
9,  Hopkins  Street 

11,  Hopkins  Street 
23,  Peter  Street 

9,  Broad  Street  - 

o 

33-84 
27-04 

30-10 

33-  26 

34-  94 
22-14 
19-18 

0 

2-46 
2- 

2-02 
1-6 

8 

Nov.  10 

Mean 
9,  Hopkins  Street 

New  River  Head. 

28-64 
35-05 

2-02 
1-98 

1 

2 

Oct.  7 

JJ  JJ 
Nov.  10 

Sadler's  Wells  Theatre 

JJ        'J  " 
JJ        J'  " 

16-32 
15-75 
20-78 

1-27 

1-  76 

2-  33 

3 

Oct.  4 

Mean 

Bayley's  Yard,  Allen  1 
Street,  Clcrkenwell  -  / 

17-62 
17-22 

1-78' 
1-46  ' 
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TABLE  VIL 

Table  exhibiting  the  Degrees  of  Impurity  in  East  Londot^  w. 

Company.  ResidnA  n^r  adu,, c^^TJi  ^^ndon  Water 


Date 
■vrhen 
taken. 

Cholera 

House. 

Total  Impurit^ 

or  Total 
Residue,  in 
Degi-ees  or 

7 

Organic 
Matter. 

1 

2 

1854. 
Oct.  7 

- 

Canal,  Lea  Bridge 

o 

18-62 

o 

3 
4 

55  55 
'5  5> 
55  JJ 

- 

55  „ 

4,  Allen's  Cottages,  Park  1 
Place,  Bow  -         -  f 

19-00 
17-74 

1-62 
1-60 

5 
6 

55  >J 
55  5} 

- 

"               '5  „ 

25,  Willis  Street,  Bow  - 

55             „  „ 

17-  02 

18-  44 

18-98 

2-20 
2-48 

7 

1855. 
Jan- 

Mean  - 

18-30 

1-97 

BrunsAvick  St.,  Blackwall 

19-60 

■ 

1-60 

TABLE  VIIL 

Table  exhibiting  the  Degrees  of  Impurity  in  Kekx  Water. 


1854. 
Sept.  30 

55  J> 
»5  3J 


From  Tap  at  Works  - 
From  Filter  at  Works 
97,  New  Street,  Deptford 

Mean 


Impurity ; 
Total  Residue 
in  Degrees  or 
Grains'. 


Organic 
Matter. 


o 

o 

21 

-10 

2-80 

17 

•16 

1-72 

•  15 

02 

1-48 

17- 

76 

2-00 

TABLE  Vin*. 
Table  exhibiting  the  Degrees  of  Impurity 


Date 
when 
taken. 


1854. 
Sept. 


in  Hampstead  Water. 


House, 


Impurity ; 
Total  Residue 
in  Degrees 
or  Grains. 


Organic 
Matter. 


o 

3-88 
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TABLE  IX. 

Table  exhibiting  the  Cootosition  of  Thames  Waters  in  Grains  per 
Gallon  as  found  by  Analysis. 


I. 

ir. 

III. 

IV. 

V. 

Lambeth 
Company, 
supplied  at 
Thames  s 
Ditton. 

Grand 
Junction 
Company, 
upplied  ats 
Brentford. 

West 
Middlesex 

>upplied  at 
Barnes. 

Chelsea 
Company, 
supplied  at 
Vauxhall. 

Southwark 

and 
Vauxhall 
Company. 

Organic  Matter  - 

1-390 

r920 

2-080 

5-410 

3-560 

Silica  - 

•350 

•090 

•520 

1-511 

-240 

Sesquioxide  of  Iron,~| 
Alumina,  and  Phos-  > 

•215 

•730 

450 

boy 

phates  -       -     -  J 

Insoluble  Lime  - 

5-680 

4 '967 

5-555 

5-348 

5-992 

Soluble  Lime 

•944 

•975 

•868 

2-649 

2-374 

Insoluble  Magnesia 

•281 

-343 

•342 

-209 

-238. 

Soluble  Magnesia  -  - 

•260 

•228 

•157 

1-283 

•886 

Sodium      -       -  - 

•379 

•372 

•643 

11-708 

5-967 

Potassium  -       -  - 

•328 

•249 

•259 

1-304 

1-086 

Chlorine    -  •  - 

ro20 

-980 

1-160 

19-554 

12-160 

Sulphuric  Acid  - 

1-599 

1-647 

1-504 

6-043 

2-980 

Carbonic  Acid  - 

9"550 

8-560 

9-106 

8-362 

9-941 

Nitric  Acid  -       -  - 

•050 

Ammonia  -       -  • 

•023 

•297 

I.  Lombefh  Company.    Sample  taken  from  cistern,  126,  Waterloo  Road,i 

lOtb  November  1854.  •  s   c^„fi,  -Row' 

2    Grand  Junction  Company.    Sample  from  cistern,  5,  South  Kow, 

•'tnVSS^.^S  'cSie™,  n,  Ma...boro„ghHi.,,  S..JohnV| 

^T^ltL^'Z^m..,!  Salt,  from  53,  Queen's  Road.  27,  and  5, 

Lawrence  Street,  3,  Heatley's  Buildings,  from  cisterns. 

5  Soutlncark  and  Vauxhall.  From  the  Stand  pipe  opposite  St. 
Thomas's  Hospital,  3d  November  1854.  ,      .    ,  ,       .     „r  fi-p 

The  terms  insokible  and  soluble  refer  to  the  chemical  characters  of  tLc 
residue  by  evaporation. 
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TABLE  IX.* 


Table  exhibiting  the  Composition  of  Thames  Wateks,  in  Grains  ner 
GaUon,  calculated  from  the  preceding  Table  ^ 


I. 

II. 

III. 

IV. 

V. 

 ■ 

Lambett 
CompanT 

^  Grand 
Junction 
Companj 

West 
Middlese 
Company 

^  Chelsea 
^  Compan;; 

Soutliwarlr 
and 
7-  Vauxhall 
Company. 

1    Organic  Matter  - 

1-390 

1-920 

2  "080 

3-560 

Silica  - 

•350 

-090 

•520 

J-    <J  i  J. 

1    Sesquioxide  of  Iron,] 
!      Alumina,  and  Phos-  > 
j      phates.  -       -     .  J 

•215 

-730 

-460 

-639 

-460 

Carbonate  of  Lime 

10-144 

8-870 

Q  •  'Ctn 
if  oou 

10-700 

Sulphate  of  Lime  - 

2-149 

2-368 

2-  lOQ 

o- 179 

Chloride  of  Calcium  - 

2-108 

Nitrate  of  Lime  - 

trace 

trace 

trace 

trace 

•076 

Carbonate  of  Magnesia 

0-592 

0-720 

-720 

•438 

0-500 

Sulphate  of  Magnesia  - 

— 

— 

— 

1-390 

— 

thioride  of  Magnesium 

-617 

-542 

-360 

1-947 

2-101 

'Sulphate  of  Potash 

•730 

•553 

oil 

2-413 

Chloride  of  Sodium  - 

-966 

•947 

1-637 

29-797 

16-001 

Total  - 

17^153 

16-740 

18-443 

60-017 

40-564 

Kcsldue  by  Evaporation 

17-440 

16-920 

18-970 

SO- 170 

41-780 

Ciirbonate  of  Ammonia 

•064  1 

-840 

o 
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TABLE  X. 


Table  cxliibiling  the  Composition  of  tlie  New  Rivee,  East  London, 
and  Kent  Companies'  Wateks,  as  found  by  Analysis,  in  Grains  per 
Gallon. 


VI. 

New  River, 
New  River 
Head. 

VII. 

New  River 
Company, 
supplied  to 
Solio. 

VIIL 
East  London. 

IX. 

Kent 
Company, 



Organic  Matter  - 

2-330 

1-980 

1-940 

r480 

Silica  -       -       -  - 

•180 

-780 

-320 

•420 

Sesquioxide   of   Iron,  T 
Alumina,  and  Phos-  > 
phates  -       -       -  J 

•400 

•210 

-520 

•130 

Insoluble  Lime  - 

6-712 

3-967 

6-718 

5-342 

Soluble  Lime 

•918 

•627 

•449 

1-254 

Insoluble  Magnesia 

-407 

-565 

•354 

-100 

Soluble  Magnesia 

trace 

trace 

•100 

•400  ' 

Sodium 

0-925 

9-951 

•442 

-343  ^ 

Potassium  - 

•320 

•569 

•307 

-518  ■ 

Chlorine  - 

1-430 

4^740 

•860 

1  -240 

.'Sulphuric  Acid  - 

1-393 

6-015 

•841 

2-344  -"^ 

Carbonic  Acid 

ir442 

11-554 

11^336 

8-616'  ' 

Nitric  Acid  -       -  - 

trace 

trace 

trace 

trace 

Ammonia    -       -  - 

trace 

trace 

trace 

trace 

6.  The  analysis  here  given  is  of  a  mixed  salt  from  the  open  conduit  a1 
Sadler's  Wells,  and  of  water  from  the  reservoir. 

7.  The  water  was  taken  from  the  cistern  at  9,  Hopkins  Street. 

8.  The  East  London  salts  were  obtained  from  waters  mixed  froir 
cholera  houses  enumerated  in  Table  VII.,  and  from  the  New  Canal  a 
Lea  Bridge. 

9.  Kent  Company.  This  sample  was  a  mixed  one,  as  mentioned  « 
Table  VIIL 
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TABLE  X.  * 


Tadle  exhibiting  the  Cohpositiok  of  the  New  River   E^^t  t^x 

and  KK.X  CO.XPAKIES'  Waters,  as  calculatfdZm  tte  pJSS 
Tables,  in  Grains  per  Gallon.  preceding 


Organic  Matter  - 
Silica  -       -  - 
Sesquioxide    of  Iron, 
Alumina,  and  Phos- 
phates -       -       .  _ 
Carbonate  of  Lime 
Sidphate  of  Lime - 
Chloride  of  Calcium  - 
Nitrate  of  Lime  - 
Carbonate  of  Magnesia  - 
Carbonate  of  Soda 
Sulphate  of  Magnesia  - 
Chloride  of  Magnesium 
Sulphate  of  Potash 
Sulphate  of  Soda  - 
Chloride  of  Sodium 

Total  - 
Residue  by  Evaporation 


VI. 

VII. 

New  lliver 
Company, 
supplied  to 
Soho. 

j 

vni. 

East  Londor 
Company. 

rs. 

'  Kent 
Company. 

New  Eiver 
Company, 
New  River 
Head. 

2-330 
•180 

1-980 
-780 

1-940 
•320 

1-480 
•420 

•400 

'210 

•520 

•130 

11  ■QS.T 
1^812 

'7  •  AO  S 

1-523 

11-997 
•897 

9^540 
3  •OSS 

trace 

ooo 

trace 
trace 
trace 
-712 

2-355 

trace 
t  18o 
4-909 
trace 

1-266 
8-051 
7-807 

trace 
•743  J 

trace 
•237 
•682 

1^125 

trace 
•210 

trace 
'949 
1^153 

•874 

20-629 
20-780 

34-  796 

35-  050 

18^461 
18-300 

17-841 
17-760 

Table  XI. 

Table  exhibiting  the  Degrees  of  Hardness  of  Metropolitan 

Waters. 

Each  Degree  erjual  to  One  Grain  of  Carbonate  of  Lime  per  Gallon. 


Lambeth  ComiDany  . 

New  Eiver  Company  (New  River  Head)  14  "0 
Grrand  Junction  Company     -          _  ^ 

Tvent  Company     ..          .  "  tq-o 

i'Ja.st  London  Company         -       "  A'l 

West  Middlesex-Company    W-l 

Ne^v  Elver  Company  (snJpHcd  to  Soho)  -  '  9-6 


18-4 


O  2 
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Table  XII. 

Table  eslxibiting  tlie  Degrees  or  Gkaixs  per  Gallon  of  Impurity  of 

London  Wells. 

Distilled  water,  0°. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 


10. 

11. 
12. 


Date. 


Jan.  18,  1854 
Feb.  1854  - 
Mar.  1855  - 
May  15,  1854 
Nov.  25,  1854 
July  20,  1854 
Sept.  1854  - 


Situation. 


Total 
Impurity 
in  Degrees 
or  total 
Residue 
in  Grains. 


Aldgate  pump 

Ditto  -       -  - 

St.  Thomas's  pump 

Camberwell 

Ditto  -       -  - 

Blackbeath  - 

Broad-street,  Soho  - 

Buckingham  Palace 
well  - 

Charing-cross  Arte- 
sian well,  supplied 
at  Buckingham 
Palace 

Putney,  Cock's- 
buildings  - 
„   Price's-folly  - 
„  Stratford-gi'ove 


Organic 
Matter  and 
Nitric 
Acid. 


49-12 
44-64 
89-70 
62-67 
48-72 
28 '00 
92-06 

59-00 


56-04 

180-40 
101-30 
67-20 


Degrees  of 
Mechanical 
Impurity. 


13-94 

6-  30 
10-40 
10-69 

7-  26 

7-  80 

8-  08 


2-12 

16-00 
14-00 
14-80 


Pjeovincial  Wells. 


12* 


Jan.  1854  - 

Sept.  1854  - 
Oct.  21,  1854 


Nov.  1854 


17. 
18. 
19. 

20. 

21. 


Newcastle  Military 

well  - 
Brasted,  Kent 
Plumstead,  hard  (in 

chalk) 

softened  - 
Watford,  bard  (in 
chalk )  -  " 
„  softened  - 
Nottingham  - 
Hadley,  Mill-corner 
Newton,  Wisbeacli, 
No.  1 
No.  2 


100-56 

15-052 

54-10 

8-300 

30-90 

2-720 

18-06 

2 -800 

22-40 

1-400 

8-03 

1-420 

42-24 

3-200 

83-20 

27*600 

481-76 

49 -600 

348-80 

21-600 

1-5 


101-87 
37-81 

3-20 
9-33 
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Table  XIII. 


Organic  matter,  nitric  acid, 

ammonia  - 
Silica  -       -       _  _ 
Sesqui-oxide  of  iron,  alumina, 

and  phosphate  of  lime 
Carbonate  of  lime 
Sulphate  of  lime  - 
Chloride  of  calcium  . 
Carbonate  of  magnesia 
Chloride  of  magnesium 
Sulphate  of  potash 
Carbonate  of  soda 
Chloride  of  sodium 

c  Total  - 

Kesidue  bj  evaporation 


Well  at  Camberwell 


May  15,  1854 


Well  m 

ISroad-streetj 
Soho, 
Sep.  9.  1854. 

7 '800 
•539. 
•944 

13-  926 
11-874 

14-  928 
1-618 
7-550 

14-883 
5-233 
12  070 


Table  XIV. 

Dr.  Clark's  Process.  ^"^^  ^J^en  softened  bj 


Organic  matter 
Silica 

Alumina,  sesqui-oxide  of  "iron  i 
and  phosphate  of  lime  -  } 
Urbonate  of  lime  - 
Sulphate  of  lime 
^itratc  of  lime 
^arbonate  of  magnesia  - 
Sulphate  of  potash  - 
Su  pliate  of  soda  . 
Chloride  of  sodium  - 

Total  per  gallon  , 


Bard 
Water. 


1*400 
•480 


•240 

15*280 
•377 
1*599 
•870 

•569 

1*153 

21*968 
22*400 
17*45 


4. 

Plumstead. 


Softened 
Water. 

Hard 
Water. 

Softened 
Water. 

1*420 
•680 

2*720 
*720 

2*800 
•720 

•120 

•340 

•280 

•520 
•590 
r580 
•390 
•569 

1*548 

11*406 
8*864 

1*450 
•284 
1*235 
_  3^558 

•400 
8  ^976 

•400 
•284 
1*445 
3^064 

7*327 
8*030 
2*74 

30*577 
30*900 
19*63 

18*369 
18*280 
7*47 

I 
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Table  XV. 

Table  exhibiting  tUe  Ijipurity  of  Provincial  Well  Waters  expressed 
in  Degrees  or  Grains  per  Gallon. 


1. 

June  1847  - 

2. 

Feb.  1848  - 

3. 

)>  >> 

4. 

Jan.  1848  - 

5. 

Feb.  1848  - 

6. 

7. 

Marcb  1848  - 

8. 

Feb.  1848  - 

9. 

June  1847  - 

10. 

Feb.  1848  - 

11. 

June  1847  - 

12. 

13. 

Feb.  1848  - 

14. 

March  1848- 

15. 

June  1847  - 

16. 

17. 

18. 

55  55 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 
20. 

21. 


Jan.  19, 1850 


55 
55 
55 


Total  Residue 
in  Degrees  or 
Grains. 


Jan. 21, 1850 

Feb.  14,"l850 
Jan.  21,  1850 


Glasgow  Wells. 

Stirling-square        -       -       -  • 
St.  David's         .       .       -  - 
Bridge-gate    ..       -       -  - 
Orr-street  - 

Cheapside       -       -       -  " 
Cannon-street     -       -       -  - 

Ditto-       -       T       -  - 
Wilson-street  West 
George-street  -       -       -  - 
Cocbrane-street  -  - 
Union-street   -       -       -  - 
St.  Vincent-street  -  - 
Norfolk-street  ! 

Ditto  

Glassford-street      -       -      -  - 

Infirmary  Well  

Lady  Well  

Arn's  Well  (Green)    -       -       -  - 

Liverpool  Wells. 

Vauxball-road  (1050  yds.  from  river)* 
Batclielor-street  (760  do)    -       -  - 
Crone's  Sugar  Refinery  - 
Barton's  Tan-yard      -       -       -  " 
Smithfield  (800  yards  from  river)  - 

Steele's  Soapwork  

Gregson's  Sawmills  -  -  -  - 
Holmes's,  Benson-street  -  -  - 
Bevington  Bush      -       -       -  " 

Ditto  

Copperas -hill  

Hotham-street  -       -  - 

Windsor  Station  

The  Park       .       -       -       -  - 

Edgehill  ------ 

Soho  ------ 

Bootle  ------- 

Ditto    -       -       -       -  " 

Windsor  Well  

Water-street  -       -       -  " 
Green -lane  " 


99*5 

83*3 

84*4 

79-8 

7r9 

58 '84 

66*20 

64*20 

57*90 

51*80 

52*90 

51*60 

50*64 

43*24 

40*00 

25*60 

17*73 

14*9 


417*02 
299*45 
228*48 
237*90 
226*25 
113*68 
107*91 
51*01 
48*63 
55*90 
31*60 
29*60. 
25*50 
22*95 
22*29 
22*30 
19*40 
18*90 
17*96 
17*80 
13*80 


*  The  distances  supplied  by  James  Newlands,  Esq.,  C  E. 
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Table  XVI. 

Table  exhibiting  the  Degrees  of  iMruuiTY  in  Waters  n«n^  r 
Supply  of  Towns  in  England,  Scotland,  &c.7  eS  Degte 
equal  to  One  Grain  per  Gallon.  ^^giee  being 


Distilled  water 

1.  Loch  Katrine 

2.  Dee,  Aberdeen 

3.  Tay,  Perth 

4.  Stirling 

5.  Dumfries  - 

6.  Paisley 

7.  Gorbals     -  .  . 

8.  Leven 

9.  Clyde 

10.  Tyne,  Newcastle 

11.  Tweed,  Coldstream 

12.  Seine,  Paris 

13.  Liverpool  Well  (purest) 

14.  Glasgow  Well  (ditto) 

15.  Kilmarnock 

16.  Thames  Ditton  (1854) 

18.  Swindon        -  ^  ^ 

19.  Glasgow  Well  (most  impure) 

20.  Liverpool  Well      (ditto)  - 


0- 
2- 
4- 

5'5 
5*29 
6*96 
7'59 
7-80 
8*60 
9-57 
11-16 
11-66 
11-78 
13-80 
15-00 
15-22 
15-52 
21-33 
17-51 
96-00 
417-02 


Table  XVII. 

Table  of  the  Impurities  in  Watftcs  ^ur^r^M^A  +^  -r, 

rL-    '^'^^^^s  supplied  to  some  Provincial  Places 
m  Grains  or  Degrees  per  Gallon. 


1. 
2. 
3. 
4. 

0. 

6. 


Bovey  Tracy,  Newton  Abbott 
Ditto  - 

Ditto     -  .       "  . 

Sandgate—Bellevue  House"  . 
Ditto  Reservoir 
Ditto     Mr.  George's  house 


Brook 
Mine  - 
Stream 


Total  Degrees 
of  Impurity, 
or  Grains 
per  Gallon. 


102-1 
63*3 

153*24 
40-96 
31*54 
31-64 


Degrees 

of 
Organic 
Impurity. 


12-20 
8*90 
7*84 
5*20 
4*00 
3-74 
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No.  VIIL 

Report  on  the  Microscopical  Examination  of  different  Waters 
(principally  those  used  in  the  Metropolis)  during  the  Cholera- 
Epidemic  of  1845.    By  Dr.  Hassall. 


LIST  OF  ENGRAVINGS. 

No.  of  Plate. 


Page. 


221 
223 


1.  Grand  Junction  Company  .  .  - 

2.  New  River  Company        .  -  .  - 

3.  Southwark  and  Vauxliall  Comp.uiy         -  -  -  228 

4.  Southwark  and  Vauxliall  Company 

5.  Chelsea  Company  .  -  -  - 

6.  East  London  Company     -  -  -  * 

7.  Kent  Company  - 

8.  Peculiar  Bodies  from  Water  of  Golden  Square  District     -  236 

9.  Pump  in  Broad  Street,  Golden  Square     -  - 

10.  Well  in  Bayley's  Yard,  ClerkenweU 

11.  Well  at  Sevenoaks,  Brasted  .  -  - 

12.  WeU,  Mill  Corner,  Hadley 

13.  Well  at  Romsey    -  -  "  "  ' 

14.  Pump  at  Reading  Room,  Romsey 

15.  Well  at  Mr.  George's  Residence,  Sandgate 

16.  Well  in  House  opposite  Rea's  Cottage,  Sandgate  - 

17.  West  Middlesex  Company 

18.  Chelsea  Company  -  - 

19.  Southwark  and  Vauxhall  Company 

20.  Hampstead  Company        -  — 

21.  Kent  Company  - 

22.  Thames  Water  at  Chelsea 

23.  Thames  Water  at  Chelsea 

24.  '  Contents  of  Sewer  Water 

25.  Constituents  of  Foecal  Matter        -  - 

26.  Rice-water  Discharge  of  Cholera 

27.  Deposits  from  Urine  of  Cholera    -  -  - 


230 
233 
233 
234 


238 
238 
239 
.  240 
.  240 
■  241 

-  243 
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INTEODUCTORY  EEMARKS. 

Before  proceeding  to  enumerate  the  different  kinds  of  livino-  or- 
ganic productions,  discovered  by  means  of  the  microscope,  in  the 
various  samples  of  water  subjected  to  examination,  it  will  be  well  to 
inquire  the  meaning  and  signification  which  attach  to  their  presence 
in  certain  waters.  We  shall  then  be  in  a  position  to  appreciate 
the  nature  and  purport  of  the  results  arising  out  of  the  several 
examinations. 

Water  consists  of  hydrogen  and  oxygen,  chemically  combined  in  a 
definite  proportion ;  of  these  two  elements  water  of  all  kinds  consists 
and  whatever  matters   are   contained  in  it  besides  these  have 
nothing  to  do  with  its  composition,  and  are  really  extraneous. 

But  water,  like  all  other  substances,  is  endowed  with  certain 
physical  properties ;  and  amongst  them  is  the  power  of  absorbing  any 
gases  with  which  it  may  happen  to  be  in  contact.  Now,  as  nearly 
all  water  is  more  or  less  freely  exposed  to  the  atmosphere'  the  o-ases 
of  which  the  latter  is  foimed,  viz.  oxygen  and  nitrogen,  are  nearly 
always  present  in  water,  in  greater  or  less  proportions,  besides  carbonic 
acid  gas  also  derived  from  the  air  through  which  it  is  diffused. 

Chemically  pure  water  then  consists  of  oxygen  and  hydroo-en  in 
combination,  holding  in  solution,  when  exposed  to  the  air,  the  elements 
of  which  this  is  composed.  Should  the  atmosphere  itself  contain 
other  gases,  a  proportion  of  these  will  likewise  be  taken  up  by  the 
water,  and  hence  results  one  kind  of  impurity,  viz.  that  arisino-  from 
the  mabibition  of  one  or  more  hurtful  gases.   '  ^ 

The  greatest  and  most  important  contamination  to  which  water  is 
prone  is  that  by  organic  matter.  This  may  exist  in  water  in  several 
torms  and  states ;  it  may  be  either  dead  or  living,  veo-etable  or 
ammal,  solid  or  fluid,  and  it  may  be  present  in  water  i^  all  these 
oitterent  forms  and  states. 

Now  organic  matter  has  a  chemical  constitution  wholly  distinct 
trom  that  of  water,  its  great  distinguishing  characteristic  beino-  that 
It  contains  nitrogen,  which  is  greater  in  amount  in  animal  than  in 
vegetable  productions.  No  constituents  enter  into  the  composition 
ot  chenucally  pure  water,  out  of  which  living  organic  productions  can 
De  developed,  or  if  developed,  sustained.  The  presence  of  these  aflbrds 
eviaences  of  contamination  with  nitrogenous  matter,  and  they  are  to 
be  regarded  as  a  sign  of  impurity.  Since  the  majority  of  oro-anic 
P  oduct.ons  are  nourished  by  imbibition,  their  existence  in  JtfZ 

absorbecl  ^in?T^'      ^'f^"^'  ^''''^  '^V^^'^^  of  being 

Wher  1  ^^<i,of  sustaining  them.    Some  of  th? 

soHd  irfw'  "''5  ^'""'T'"'  ^'^'^  f<^ed  upon 

wna  organic  matter,  either  hving  or  dead. 

tha/  It'l^f T  ^^^y  ^^"qwestionably  are,  we  repeat 

^nat  the  presence  of  organic  matter  in  water,  whether  ii  the  fluid 
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state  or  solid,  and  dead  or  living,  animal  or  vegetable,  and  especially 
living  animalcules  in  water,  are  to  be  regarded  as  undoubted  proofs 
of  contamination  or  impurity. 

When  vegetable  productions  abound  in  water,  they  indicate  a 
positive  degree  of  impurity  ;  but  when  animalculce  abound,  a  higher 
degree  of  impurity  is  indicated,  because  these  contain  a  much  larger 
proportion  of  nitrogenized  matter. 

But  the  absence  of  organic  productions,  including  infusoria,  does 
not  afford  a  certain  proof  of  the  purity  of  any  water,  because  the 
concurrence  of  other  conditions  is  necessary  for  the  development  of 
organic  life,  viz.  more  or  less  air,  light,  and  warmth.  For  the 
development  of  some  productions  these  agents  must  all  have  free 
access  to  the  water ;  for  others  a  limited  supply  of  them  only  is  neces- 
sary, while  the  existence  of  others  is  compatible  with  the  admission 
of  but  little  air  or  light,  and  especially  with  a  low  temperature  ;  thus 
many  organic  productions,  infusoria  amongst  the  number,  survive 
through  the  most  rigorous  winters. 

"When  the  above  agents  are  entirely,  or  almost  entirely,  excluded, 
but  little  development  takes  place,  even  although  the  water  contain 
nitrogen  or  nitrogenized  matter  of  any  kind,  but  a  distinct  series  of 
changes  occur,  the  nitrogen  of  the  nitrogenized  matter  becomes 
oxyd!zed  and  nitric  acid  is  generated,  which  uniting  with  bases  forms 
nitrates.  These  changes  are  constantly  going  on  m  wells  contami- 
nated by  the  contents  of  cesspools. 

It  is  of  extreme  importance  that  correct  notions  should  prevaU 
respecting  the  real  signification  of  the  presence  of  animalcula3  and 
other  minute  forms  of  organic  life  in  water,  for  much  error  exists 
on  this  subject  in  the  minds  of  the  public,  and  even  on  the  part  ot 
some  few  men  professing  acquaintance  with  the  laws  of  science. 

Many  of  the  public  believe  that  everything  we  eat  and  drink 
teems  with  life,  and  that  even  our  bodies  abound  with  minute  hvmg 
and  parasitical  productions.  This  is  a  vulgar  error,  and  the  notion  is 
as  disgusting  as  it  is  erroneous. 

In  the  entire  human  body,  in  a  state  of  health  and  cleanliness,  not " 
a  single  organic  production  or  animalcule  of  any  description,  or  ot  the 
most'minute  size  discoverable  with  the  microscope,  excepting  pro- 
bablv  under  some  circumstances,  vibriones  in  the  intestmal  cana ,  is 
preseit,  either  outwardly  on  the  surface  or  inwardly  m  the  cavities, 
or  in  the  several  secretions  of  the  body. 

When  the  body  becomes  diseased  or  greatly  disordered,  or  clean- 
line's  is  not  observed,  then,  indeed,  some  few  parasitical  productions 
may  taL  up  their  residence  in  it,  but  even  in  this  case  the  proper 
recretions  and  fluids  of  the  body,  as  the  bile,  blood  &c.,  are  i^rely,  if 
ever!^us  infested.  The  productions  then  found  are,  on  the  skin, 
Sy  acari,  and  in  the  intestinal  canal  a  few  species  of  annehdce  or 

The  belief  that  the  articles  we  eat  and  drink  abound  in  mfuson^l 
life  is  equally  unfounded.    It  is  not  true  of  even  a  single  ar  icle  of 
ctsumption:  which  is  partaken  of  while  in  a  sound  and  wholesome. 
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state.    The  only  substance  with  which  we  are  acquainted  which 
commonly  contains  living  organic  productions,  as  the  larvaj  of  a 
species  of  fly,_  acari,  and  fungi,  is  cheese,  and  these  only  become 
developed  in  it  after  decomposition  has  commenced,  while  sound 
cheese  is  entirely  free  from  the  contaminations.    Another  reason 
why  cheese  is  so  prone  to  be  thus  attacked  is  explained  by  its  highly 
nitrogenous  character,  which  predisposes  it  to  decomposition.  Let 
the  notion,  then,  that  the  articles  w^e  eat  and  drink,  and  even  our 
vpry_  bodies,  teem  with  invisible  and  parasitical  forms  of  life  be 
dismissed  from  the  mind,  for  such  a  notion  is  opposed  to  every 
true  principle  of  science,  and  is  plainly  contradicted  by  direct  ob- 
servation. 

It  was  essential  that  the  above  observations  should  be  made 
preliminarily  to  stating  the  results  of  the  Microscopical  Examination 
of  the  different  waters,  in  order,  as  we  have  before  remarked,  that 
the  purport  of  those  results  should  be  more  clearly  understood. 


The  following  was  the  method  pursued  In  the  collection  and  ex- 
amination of  the  different  samples  : — 

They  were  collected,  for  the  most  part,  in  Winchester  quart  bottles, 
which  hold  half  an  imperial  gallon,  care  being  taken  that  they  should 
be  scrupulously  clean.  Each  specimen  was  set  aside  at  rest  for  some 
hours  previous  to  examination  ;  it  was  then  first  examined  while  un- 
disturbed, and  notes  were  taken  of  the  different  objects  observed  under 
the  microscope  All  the  contents  of  the  bottle  were  next  decanted, 
except  about  10  or  12  oz.,  so  as  not  to  disturb  any  sediment  which 
might  have  fallen.  These  were  poured  into  a  conical  dass  Hditlv 
covered  so  as  to  prevent  dust  or  any  other  matter  floating  in  the  air 
from  getting  m,  and  set  aside  for  a  further  period  of  about  six  hours. 
Ihe  Avater  contained  m  the  tumblers  at  the  expiration  of  that  time  was 
decanted,  reserving  only  the  last  few  drops,  which  were  subjected  to 
microscopical  exammation.  When  the  quantity  of  sedimen  was  ex- 
ceed mgly  minute,  so  little  Indeed  as  in  the  case  of  the  purer  waters 
teTJ^n'^'!  eye  altogether,  the  remaining  dradim  or  so  of 
Sa  Jt    T  ™  transferred  into  a" very  small  conical 

bS  T.^  ^!T^  «° '       ^^^ter  In  this  in  Its  turn 

Slewed?  '''''^  ^""^  ''^""^"^^  '""^''"^       present  was 

v.uJ''''''''^^'^''^^'^^''''-  i^ic^'oscopical  examination,  they  should, 
S  aVrthol  'k^  comparison,  be  obtained  fn  bottle 

8im  lai  to  those  above  referred  to,  viz.,  Winchester  quart  bottles. 

Ao.i/ir,\lf.r  ^^ere  taken  from  the  cisterns  of 

nouses  in  which  one  or  more  deaths  from  cholera  had  occurred  thesi 

epldlfc  ^  thr  T'^'  ''-"^''^y  ^i«ited  by  the 

8everd  di*fferont?n  ^''r'''"^   "^^^^^^^^        ^'^^ters  of 

ttZLZTT  'T^''Ti;''=  T'''^  ^^'-^^^^'^  were  obtained  from 

P«m^rnt  th{ ti3^'  others/ro^  pipes,  some  from  roells  and 

P  mps  at  the  time  and  in  neighbourhoods  in  which  cholera  was  pre- 
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valent,  some  were  procured  from  the  deeper  springs  and  wells  in  and 
near  London,  in  order  to  serve  as  standards  of  comparison ;  lastly,  a 
few  samples  were  obtained  from  tanks,  water  butts,  and  cisterns,  in 
order  to  show  the  effect  of  those  receptacles  on  the  condition  of  the 
water  stored  in  them. 


The  results  of  the  Microscopical  Examination  of  these  different 
waters  I  propose  to  embody  under  the  following  separate  heads:— 

(1.)  Report  showing  the  results  of  the  microscopical  examination  of 
different  waters  obtained  from  houses,  one  or  more  of  the  occupants 
of  which  were  either  affected  with  or  had  died  from  cholera. 

(2.)  Eeport  showing  the  results  of  the  microscopical  examination 
of  different  specimens  of  well  and  pump  water  procured  in  neighbour- 
hoods in  which  cholera  was  prevalent. 

(3.)  Eeport  showins;  the  results  of  the  microscopical  examination 
of  different  waters  from  Sandgate,  collected  durijig  the  prevalence  of 
cholera. 

(4.)  Eeport  showing  the  results  of  the  microscopical  examination  of 
different  samples  of  water  obtained  from  the  service  pipes  of  several 
of  the  metropolitan  water  companies. 

(5.)  Eeport  showing  the  results  of  the  microscopical  examination  of 
water  stored  in  cisterns,  butts,  and  tubs,  with  remarks  on  the  state 
of  those  receptacles  and  their  influence  on  the  purity  of  water. 

(6.)  Eeport  showing  the  results  of  the  microscopical  examination  of 
the  water  of  the  Thames,  Lea,  and  New  Eiver. 

(7  )  Eeport  showing  the  results  of  the  microscopical  examination 
of  certain  deep  spring  and  well  waters  situated  principally  in  and 
near  London. 
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(1.)  Report  showing  the  Results  of  the  Miceoscopical  Exami 
NATION  of  different  Waters  obtained  from  Houses  one  or 
more  of  the  Occupants  of  which  were  eitlier  affected  with  or 
had  died  fi'om  Cholera. 

The  samples  were  taken  from  the  taps  of  the  cisterns  in  the 
ordmary  way,  without  regard  to  the  time  at  vvhich  the  water  was 
turned  on  TJiey  are,  therefore,  fair  average  samples  of  the  water  as 
used  by  the  inhabitants  of  the  houses  from  which  they  were  pro 
cured.  This  should  be  clearly  understood,  because,  althouo-h  in  the 
analyses  we  speak  of  sediments  and  residues,  these  represent^no  laro-er 
amount  of  organic  matter  and  other  impurities  than  are  actually  cSn- 
siimed,  the  component  parts  of  these  sediments  being  so  suspended  in 
the  water  that  some  hours  are  necessary  for  their  complete  subsidence 


The  foUowing  Samples  were  procured  from  Houses  supplied  by 
iHE  Grand  Junction  Company. 

.3,  Soif.th  Roia,  Golclai  Square.—Collected  9th  September  1854  bv 
Dr.  Hassall  and  Dr.  Thomson.  '  ^ 

In  this  House  there  were  Three  Deaths. 
There  were  detected  in  this  water,  after  subsidence",  two  or  three 

rIrred'to''T\°T'^'  ^^'""^  rolling  lenticular  animalcul.  els  wW 
refened  to,  which  I  cannot  identify  with  any  described  in  work!  and 
two  or  three  other  minute  infusoria.  The  residue  which  colTec  ^d  at 
t-^Tl  U  ^v'-  ''''  -°t-«o-«i<3erable,  and  there  weJe  m^sent 
in  It  the  following  Imng  organic  productions  .--one  small  anneHd 

^owtli,  a  few  of  the  peculiar  brown  rolling  bodies  above  referred  to 

ZM^ZlTT^f^'?  '''''  -any  frustules  of  s;n^;rfand 
navicul*,  and  a  few  of  the  diatoma,  asterionella  formosa. 

5,  South  Row,  G'.Z^..  6'y...,_Colleoted  9th  September  1854,  by 
Dr.  Hassall  and  Dr.  Thomson.  ^ 

Three  Deaths  from  Cholera 

at^res?  JofZT^  '"^T^^^  '^'"l^^^^^  ^'^''^^'^  -ft^^"  leaving  stood 
were  obsprvld  ° ™         little  visible  sediment.  "  There 

Wt  rather  manv  of  tt  ,      v         '''^'^  ^  ^^^^  ^  f^^^gus^ 

Theresi  ^r^aLatW  '^^^^^^  bro^vn  rolling  bodies  or  animalcula^ 
ProductiorX^  or  ics?  1  ''^^^V''-'' '^'^'^  organic 

Pandorina  mrC"^-.  belongmg  to  the  following  genera- 

Uwn  SliC  "nhmlcr  ^^^'t^^^"'-^'  oxytricha,1.oTcps,  the 

A   foi^nosa  N  o  'i-?''^  asterionella.  and  navicula.,^  espe- 
<^apucina.    fTT      ''^^"P^^^sbcx.na,  N.  splia^rophora,  and  fragilla^ia 


222 


39,  Broad  Street,  Golden  Scjuare.—CoWectcd  9th  September  1854, 
by  Dr.  Hassall  and  Dr.  Thomson. 

Three  Deaths  occurred  in  this  House. 
In  this  water,  after  subsidence,  the  following  infusoria  were  noticed: 
polyarthra,  three  or  four;  pandorina  moriim,  several ;  one  or  two  small 
€Uglen£e,  and  one  only  of  the  brown  rolling  animalculai.  In  the 
sediment,  which  was  not  very  considerable,  there  were  rather  many 
infusoria,  as  well  as  other  organic  productions  :  the  following  were 
observed,  a  cyclops,  and  two  acarus-like  entomostracans,  three  or 
four  euglsna^,  many  pandorinte,  hundreds  of  asterionellfe,  threads  of 
fragillaria  capucina  and  meloseira  varians,  scenedesmus  quadricauda, 
pediastrum  heptactis,  and  a  closteriuni. 

13,  Marshall  Street,  Golden  ^'^ware.— Collected  9th  September  1854, 
by  Dr.  Hassall  and  Dr.  Thomson. 
Four  Deaths  and  Two  other  Cases. 
Some  of  the  brown  auimalculie  were  detected  in  this  water  after 
subsidence,  as  well  as  several  pandorina?  rolling  actively  about. 
The  sediment  was  rather  considerable,  and  in  it  were  detected  dozens 
of  pandorina,  a  few  large  infusoria,  and  several  of  the  brown  ani- 
malculfe,  also  hundreds  of  asterionella  formosa,  a  few  frustules  of 
meloseira  varians  and  fragillaria  capucina,  a  small  clostermm,  and 
the  thallus  or  threads  of  two  species  of  fungus,  that  with  the  slender 
threads  and  the  yellow  fungus-like  production,  resembhng  the  stems 
of  a  species  of  anthophysa. 

14,  Cambridc;e  Street,  Golden  ^-^y are.— Collected  9th  September  1854, 
by  Dr.  Hassall  and  Dr.  Thomson. 
Two  Deaths  occurred  in  this  House. 
This  water  deposited  scarcely  any  sediment;  eight  or  nine  mmute 
infusoria,  including  two  euglenro,  were  seen  in  it  after  subsidence, 
but  none  of  the  brown  animalculfe  were  detected  although  sought  tor 
a  loner  time;  scarcely  any  organic  productions  of  any  kmd  were  ob- 
served in  the  minute  quantity  of  sediment  which  was  deposited, 
neither  diatomacece  nor  the  brown  animalculaj,  and  indeed  only  a  tew 
small  infusoria. 

The  following  Samples  were  procured  from  Houses  supplied  by 
The  New  Kiver  Company. 

23  Peter  Street,  Golden  Square.— CoWQtied  9th  September  1854,  by 
'  Dr.  Hassall  and  Dr.  Thomson. 

In  this  House  there  were  Six  Deaths. 
A  few  infusoria  were  seen  in  this  water  after  subsidence,  including 
two  of  a  species  of  polyarthra,  which  was  the  largest  anunalcula  =eei , 
and  only  one  of  the  brown  animalcules.    The  residue  was  ratbci  coi 
:SirVe,  and  contained  a  good  many  of  the  brown  lent-^^^^^^ 


Sules,  but  not  many  other  infusoria.  .  Those  that  were  not.^^^ 
belonged  to  the  genera  paramccium  oxytncha,  and  eug  e  a  f  • 

the  diatomacca)  were  frustules  of  pleurosigma  acuminatum,  jSit/.c 
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sigmoiclen,  synec  ra  ulna,  and  fragillaria  capucina ;  and,  lastly  a  few 
masses  of  circular  green  sporules,  stationary,  and  imbedded  in  I 
mucous  base  a  few  spicula^  of  sponge,  and  much  dead  organic  matter 
mixed  up  with  a  great  many  threads  of  the  usual  slender  funo-us  wero 
noticed.  »  ^  ^^^^^ 

9,IIop/uns  Street  Golden  Square.- Collected  9th  September  1854 
by  Dr.  Hassall  and  Dr.  Thomson.  ' 
Eight  Cases  occurred  in  this  House. 
Several  of  the  entomostracan,  Cyclops  quadricornis  were  seen  in 
this  water,  and  after  subsidence  many  V  the  brown  anin  dcul^  s 
well  as  one  or  two  other  small  infusoria;  the  sediment  deposilS 
was  scarcely  perceptible,  but  it  contained  a  good  number  of  the 
brown  animalcule,  and  a  few  other  small  infu'soria,  of  the  oenera 
paramecia  and  euglena;  also  scenedesmus  quadricauda,  and  an'onos^ 
the  diatomacea^  fz^xstules  of  pinnularia  radiosa,  pleurosigla  acS 
natum,  synedra  ulna,  meloseira  varians,  Nitzschia  sic^moidc.  To 
sporules  of  fungus  germinating,  threads  of  slender  fun|u  ^  a  ^I'fA' 
ments  of  vegetable  tissue.    Fio-  2  *  « 

11,  Hopkins  Street,  Golden  Square.-CoUected  9th  September  1854 
by  Dr.  Hassall  and  Dr.  Thomson 
In  this  Honse  Three  Deaths  and  Two  Cases  occurred. 
J  om  or  five  of  the  brown  animalcules  were  the  only  oro-anic  nro 

^::t^^   ^'r  ^^^^^^^^^-^^^  ^^^^  i 'the%s 

wiiiui  was  small  tlie  followmg  productions  were  noticed  •— i  rvrlni.« 
and  a  second  species  of  entomos/racan,  the  name  of  Swas  not^ a  cl ' 

T   ,1-   u  ■  II"5Sall  and  Dr.  Thomson. 

Tht"\™":L  T„.o  Cases  of  Cholera, 

wei^'lr  "obs  J  "  -^  ti-  brown  rolhng  animakula 

subsidence,  as  "ell  4  one  „.  f         r^™'  ='fter 

residue,  wliich  was  =>m-ill  ^        i         .  ^enus  uvella.     In  the 

There  woro  d       ^"f-"  '''' 
thclt^n      HtTnd;y'"n^'  -^-lence,  sever..l  of 

infasoria;  while  in  th^S  ' ^  ^ve  other  minute 

^'^>ic  m  the  lesidue,  which  was  but  small,  a  few  infusoria 
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and  cliatomacco3  were  seen,  belonging  to  tlie  genera  pandorina,  oxytri- 
cha  and  monas,  pleurosigma,  fragillaria,  and  mcloseira,  as  well  as  some 
green  threads  of  a  conferva. 

10,  Portland  Meios,  Portland  Street,  Golden  Sfjuarc. — Collected  9tli 

September  1854,  by  Dr.  Hassall  and  Dr.  Thomson. 
In  this  House  there  occurred  Three  Deaths  from  Cholera,  and  there 
were  two  other  persons  lying  111  with  that  disease. 
There  were  observed  in  the  fluid  part  of  this  water,  after  subsi- 
dence, four  or  five  of  the  brown  rolling  animalcule,  a  uvella,  and  a 
very  few  small  infusoria,  chiefly  monads.     The  sediment  Avas  rather 
considerable,  and  contained  many  infusoria,  some  of  large  size,  an 
oxytricha,  one  or  two  iivellte,  an  annelid,  a  polyarthra,  and  many 
vorticellie,  as  also  a  few  frustules  of  synedra,  and  several  of  the 
masses  of  green  motionless  sporules,  and  a  consideralile  quantity  of 
the  slender  fungus ;  lastly,  there  was  a  good  deal  of  brown  granular 
organic  matter. '  The  cistern  in  this  case  was  placed  below  the  ground 
floor,  and  the  water  had  to  be  raised  by  means  of  a  pumj:). 
9,  Broad  Street,  Golden  5'^?z<am— Collected  9th  September  1854,  by 
Dr.  Hassall  and  Dr.  Thomson. 
Six  Deaths  from  Cholera. 
In  this  water,  after  subsidence,  several  infusoria  were  seen,  two  or 
three  of  the  usual  species  of  polyarthra,  remarkable  for  the  sudden 
ierldno-  leaps  which  it  took,  a  few  monads,  and  two  or  three  ot  the 
brown  anlmalcula.    The  residue  contained  a  considerable  number  ot 
infusoria  of  the  genera  vorticella,  rotifer,  oxytncha,  uvella,  and 
also  some  of  the  brown  animalcules;  amongst  the  diatomaceai  were 
a  ffreat  many  frustules  of  a  small  oval  pleurosigraa  and  several  ot 
synedra  ulna;  also  many  stationary  bunches  of  green  oval  sporules. 

6    Allen  Street,   CZeri^entreZ?.  — Collected  4th  October  1854,  by 
'  G.  Glover,  Esq. 

Two  Deaths. 

This  water  was  pretty  clear,  but  it  threw  down  a  blackish  sedi- 
ment visible  to  the  naked  eye.  In  the  water,  after  subsidence,  two 
free  vovticelkB  were  seen,  as  well  as  three  ?f^^ 
The  sediment  deposited  was  very  large,  and  consisted  chiefly  ot 
orcranic  matter,  remnants  of  Cyclops  shells,  numei-ous  vorticella,  a 
lai^e  number  cf  rotifera,  a  good  many  oxytricha3  belonging  to 
hx^ee  cbfferent  species,  a  few  actinophrydes,  an  annelid,  and  one  o 
two  Hroe  euo-kme,  besides  which  there  were  a  few  small  frustides 
i7dH?omPcei:seenedesmus  quadrlcauda,  and  a  great  deal  of  he 
in^^  t^^^l-,  there  were  also  several  large  fatty  masses  m  tto 
w.  V  s  bfe  t;  the  eye,  about  which  a  species  of  fun|us  (lepto- 
nxitus  ?)  was  growing ;  the  masses  appeared  like  inuscular  fibre  dege- 
nerated  into  fat.  to^i  i 

3  Allen  Street,  aerhcmoell.-QoAeciedi  4th  October  1854,  by 
'  G.  Glover,  Esq. 

Five  Deaths. 

In  this  water,  after  subsidence,  there  were  seen  one  or  two  smaU 
infSox'a  and  two  synedras.    The  residue  was  very  conside.able,  and 


225 


consisted  chiefly  of  organic  matter,  dead  and  living ;  there  were  a 
considerable  number  of  infusoria,  especially  actinophrydes,  shells  of 
Cyclops,  oxytricha;,  coleps,  uvella,  and   polyarthra,  a  few  of  the 
brown  animalcule,  and  some  vibriones.     The  diatomaceae  present 
included  a  good  many  frustules  of  synedra  ulna,  cocconeus  placen- 
tula,  naviciila,  gomphonema,  fragillaria,  and  cymbella,   also  two 
species  of  pleurosigma ;  there  were  likewise  single  large  green  oval 
and  moving  sporules,  and  three  or  four  groups  of  stationary  sporules 
a  good  many  green  threads  of  conferva,  and  much  of  the  slender 
fundus. 

15,  Broad  Yard,  Clerkemoell — Collected  4th  October  1854,  by 

G.  Glover,  Esq. 

One  Death. 

In  this  water,  after  subsidence,  three  or  four  small  infusoria  only 
were  seen,  but  the  sediment  deposited  was  rather  considerable,  and 
in  it  a  great  many  infusoria  and  other  organic  productions 'were 
found;  amongst  the  infusoria  were  numerous  actinophrydes  two 
or  three  species  of  oxytrichaj,  one  very  large,  a  few  of  what  appeared 
to  be  the  brown  animalcule,  but  dead  and  motionless,  many  oVanular 
masses  of  vibnones,  and  great  numbers  of  the  same  loose  ;  in  addition 
to  the  infusoria,  there  were  rather  many  diatomacere  of  the  genera 
nayicula,  two  species  of  synedra  ;  lastly,  one  small  mass  of  the  fatty 
animal  matter  already  noticed,  with  the  fungus  growincr  round  it  wa^ 
likewise  seen.  ^  >  ^- 

13,  Broad  Yard,  Clerhe7melL~Co]]ectQd  4th  October  1S54,  by 

G.  Glover,  Esq. 

One  Death, 

Three  or  four  small  infusoria  and  one  oxytricha  were  seen  in  the 
water  af  ei- subsidence     The  sediment  deposited  was  rather  consider-. 
able,  and  of  a  li^ht  yellow  colour  ;  it  contained  a  good  many  infusoria 
pnncipa  ly  of  the  genera  actinophrys,  uvella,  and  oxytr  cha,  S 

\CI'':::%'^'^'T  ^^r."  ^astimed  genu 

there  were  also  a  few  vibnones,  and  many  of  the  peculiar  brown 
animalcule  dead;  the  diatomacecc  were  abundant,  and  in  Treat 
vaiiety ;  two  species  of  pleurosigma  were  noticed,  synedra  tilna 

ZToTtl^TT'P  Bavicula;'thire  was  aS 

much  of  the  slender  fungus,  and  many  fragments  of  decaying  vegetable 


The  following  Samples  were  taken  from  Houses  supplied  by 
I  HE  Lambeth  Company. 

Ill,  C.,w«//7?.ar/.- Collected  5th  September  1854,  by  Dr.  Hascall 

and  Dr.  Thomson. 
One  Death  from  Cholera. 

nio.tr..cea5  weieseen  swimmmg  about  in  it;  after  having  stood  at 


p 
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rest  for  some  hours  hardly  any  sediment  was  deposited.  In  the  water 
itself,  after  subsidence,  scarcely  a  moving  particle  of  any  kind  was  to 
be  detected  except  the  entomostraceae ;  in  the  sediment  there  were 
noticed  five  or  six  euglcna^,  two  polyarthra),  a  few  monads  and  other 
equally  minute  infusoria,  together  with  a  veiy  few  diatomaceae 
belonging  to  the  genera  navicula  and  synedra. 

107 J  Cormcall  Road. — Collected  5th  September  1854,  by  Dr.  Hassall 

and  Dr.  Thomson. 

One  Death  from  Cholera. 
This  water  was  also  clear  and  bright,  but  it  deposited  rather  more 
sediment.  In  the  water,  after  subsidence,  only  one  polyarthra  and 
two  or  three  other  very  minute  infusoria  were  detected,  while  in  the 
sediment  there  were  observed  several  of  the  eel-like  river  annelid®  of 
small  size,  anguillula  fluviatilis,  one  entomostracan  and  the  remains 
of  several  others,  rather  many  infusoria,  a  few  diatomaceae,  a  thread 
of  conferva,  some  dead  and  decomposing  organic,  principally  vegetable 
matter,  and  many  spiculce  of  sponge  ;  amongst  the  infusoria  were 
two  or  three  paramecite  and  oxytricha3,  while  tlie  diatomaceee  noticed 
consisted  chiefly  of  a  few  frustules  of  synedra. 

17,  Commercial  Road. — Collected  5th  September  1854,  by 
Dr.  Hassall  and  Dr.  Thomson. 

One  Death  from  Cholera. 
This  water  was,  like  the  previous  samples,  clear  and  transparent, 
but  contained  many  entomostraceje,  and  the  sediment  which  collected 
was  very  trifling.  In  the  water  itself,  after  subsidence,  not  a  single 
animalcule  or  other  organic  production  was  to  be  seen,  while  in  the 
sediment  there  were  observed  a  very  few  infusoria,  including  two  or 
three  vorticellte,  a  few  monads,  two  or  three  spicule  of  sponge, 
bunches  of  the  branched,  and  threads  of  the  slender  fungus  so 
common  in  the  less  pure  Avaters,  with  a  few  fragments  of  decomposing 
oro;anic  matter. 

Q6,  PFoottoji  Street  — Collected  5th  September  1854,  by  Dr  Hassall 

and  Dr.  Thomson. 

One  Death  from  Cholera. 
This  Avater  deposited  only  a  very  small  quantity  of  sediment,  and 
but  few  infusoria  were  detected  in  it  after  subsidence,  principally 
one  or  two  small  ones  of  the  genera  euglena  and  monas,  but  several 
entomostracans  were  swimming  about  in  it,  visible  to  the  naked  eye. 
In  the  sedunent  there  were  seen,  with  the  microscope,  one  of  the  eel- 
like annelid,  anguillula  fluviatilis,  part  of  an  articulated  annelid,  a 
a  few  pellet-like  masses,  most  probably  the  exuvia  of  the  entomo- 
straceaj,  and  some  spiculte  of  the  fresh  water  sponge. 

4,  Little  King  Street,  Kent  i?oarf.— Collected  16th  September  1854, 
by  Dr.  Hassall  and  Mr.  Walker. 
In  this  House  there  were  Two  Deaths. 
There  were  seen  in  this  water,  after  subsidence,  by  the  aid  of  the 
microscope,  rather  many  minute  infusoria,  including  one  small  para- 
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meceura  and  one  euglena.  The  residue  was  rather  small ;  it  con- 
tained many  living  entomostracans,  many  infusoria,  three'  or  four 
oxytricha3  and  vorticellae,  and  many  monads,  a  few  minute  threads 
of  green  conferva,  two  green  sporules,  and  threads  of  the  two 
species  of  fungus,  a  few  very  small  naviculfe,  and  one  frustule  of 
cymbella. 


7,  Monmouth  Place,  Walworth  Commow.— Collected  16th  September 
1854,  by  Dr.  Hassall  and  Mr.  Walker. 

Two  Deaths. 

I'his  water,  after  subsidence,  was  found  to  contain  a  good  many 
infusoria,  including  several  paramecia,  and  other  smaller  animalculj 
The  sediment  was  rather  considerable,  and  in  it  were  seen  more  than 
a  dozen  eel-like  worms,  anguillula  fluviatilis,  a  rotifer,  a  shell  of 
daphnia,  a  great  many  vorticella^,  several  actinophrydes,  oxytrichje 
large  and  small,  amphileptus,  amasba,  one  polyarthra,  as  well  as  some 
other  ciinous  mfusoria.  Besides  the  above,  two  or  three  desmidese  were 
seen  of  the  genera  pediastrum  and  scenedesmus,  and  a  great  many 
diatomaceee,  especially  frustules  of  gomphonema  capitatum,  cocconeis 
placentula    and  synedra  ulna,  together  with  a  few  of  the  brown 
stationary  festooned  sporules,  represented  in  more  than  one  of  the 
tgures ;  lastly,  much  of  the  slender  fungus  was  present. 

21,  Bollinbrooke  Bow,  St.  Peter's,  Walworth.— CoW^Gtedi  16th  Sep- 
tember 1854,  by  Dr.  Hassall  and  Mr.  Walker. 

Here  Two  Deaths  occurred. 
This  water  was  clear  and  did  not  contain  entomostrace^,  but  there 
were  seen  m  it,  after  subsidence,  four  or  five  very  minute  infusorTa 
The  quantity  of  sediment  which  was  deposited  was  very  small,  and  intt 
the  following  matters  and  productions  were  noticed  ;  broken  shells  of 
ox^ti  ch^,  several  frustules  of  gomphonema  curvatum,  four  or  five 

h  Bedford  Court  St.  James\  Collected  16th  September 

1854,  by  Dr.  HassaU  and  Mr.  Walker. 
Three  fatal  Cases  of  Cholera  took  place  in  this  House. 

nearly  black   and^n   ?;  ,i       n  "^"^  ^""^  considerable,  and 

observed  to  be  prLnt    onl  '   "iT"'^  productions  were 

several  ofytrX  a  Lrrn        'S-  ^n^^^^  of  paramecia, 

oscillatoiS  onfo^^tf     if''^^.^^^^^^^  "Gonads,  threads  of 

and  tt  two  usuS  fu~^'  "'"^"^"^  ^P^-'-  ~ 
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22,  Carter  Street,  St.  Peters,  Walworth. — Collected  16th  September 
1854,  by  Dr.  Hassall  aud  Mr.  Walker. 

One  Death  only  in  this  House. 
This  water  was  clear  and  bright,  but  it  contained  a  good  many 
large  entomostracea;,  of  which  there  were  two  species ;  after  subsi- 
denc3,  but  very  few  infusoria  Avere  seen,  and  these  all  very  small ; 
the  residue  was  inconsiderable,  and  contained  but  few  organic  pro- 
ductions, a  piece  of  shell  of  daphnia,  several  paramecia,  one  lage- 
nella,  two  threads  of  conferva,  green  moving  sporules,  spicula?  of 
sponge,  and  some  threads  of  the  slender  fungus. 


The  following  Samples  were  procured  from  Houses  supplied  by 

SOUTHWARK  AKD  VaTJXHALL  COMrANY. 

154,  Waterloo  i?ofl(f.— Collected  5th  September  1854,  by  Dr.  Hassall 

and  Dr.  Thomson. 

One  Death  from  Cholera. 
This  specimen  was  decidedly  dull  and  opalescent  to  the  eye,  as 
contained  in  a  AVinchester  quart  bottle,  and  there  were  nunierous 
entomostracet^  swimming  about  in  it.     There  were  detected  in  the 
water  itself,  after  subsidence,  a  few  small  infusoria,  while  the  residue, 
which  was  very  considerable,  abounded  with  living  organic  produc- 
tions, infusoria  especially,  of  the  genera  stentor,  rotifer,  actinophrys, 
acineta,  amoeba,  oxytricha,   coleps,  vorticella,   and  parameciura; 
amongst   the   diatomaceaj  were   a  great  many  frustules  of  the 
Nitzschia  sigma,  with  a  fcAv  of  N.  araphyoxis,  many  _  of  synedra 
minutissima,  some  of  cyclotella  operculata  and  meloseira  varians ; 
amono-st  the  desmideje  were  scenedesmus  acutus  S.  quadricauda,  and 
pediastrum  boryanum ;  while  in  the  dead  organic  matter  were  spiculaj 
of  sponge,  and  the  exuvial  masses  before  referred  to,  intermixed 
with,  and  lying  amongst  which,  were  many  threads  of  the  yellow- 
fungus  alluded  to  as  occurring  in  the  water  from  29,  Wootton  Street, 
as  well  as  in  other  waters.    Fig.  3. 

131,  Waterloo  Collected  5th  September  1854,  by  Dr.  Hassall 

and  Dr.  Thomson. 
Two  Deaths  from  Cholera. 
Many  entomostracea?  were  swimming  about  in  this  water,  and 
there  were  discovered,  by  means  of  the  microscope,  after  complete 
subsidence,  rather  many  small  but  active  infusoria,  while  in  the 
residue,  which  was  considerable,  the  organic  productions  me.  with  . 
were  for  the  most  part  similar  to  those  of  the  previous  sample,  ana  i 
included  many  infusoria,  as    oxytrlchte  and  paramecia,  and  ons-^ 
rotifer-    amono-st  the  desmideje  were  scenedesmus  quadricaucia, .. 
scened.'  lunaris,°and  one  or  two  species  of  pediastrum,  while  amongst  i 
the  diatomacea.  were  a  great  many  frustules  of  Nitzsclua  sigma  ana 
cvclotella  operculata;  lastly,  fragments  of  vegetable  tissue  and  the 
yellow  fungus  were  noticed. 
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15,  Eaton  Street,  Waterloo  Roacl.—QoWccieiX  5th  September  1854 
by  Dr.  Hassall  and  Dr.  Thomson.  ■* 

One  Death  from  Cholera. 
This  water  was  also  decideclly  opalescent,  and  contained  several 
entomostraceje ;  it  also  threw  down  a  very  considerable  sediment 
There  were  detected  in  the  very  first  drop  examined,  after  subsidence* 
several  small  mfusoria,  including  one  polyarthra,  while  the  sediment 
swarmed  with  infusoria  and  other  organic  productions-  species 
belonging  to  the  following  genera  were  observed— actlnophrvs  a 
great  many  rotifer,  vorticella,  oxytricha,  Paramecium,  and  coleps 
synednxj  and  navicular.     Amongst  the  dead  organic  matter  noticed 
■were  fragments  of  vegetable  tissue,  besides  which  there  was  the 
yellow  tungus-hke  production  resembling  anthophysa. 

29,  Wootton  Street,  Waterloo  Collected  5th  September  1854 

by  Dr.  Hassall  and  Dr,  Thomson.  ' 

Two  Deaths  from  Cholera. 
■    This  water,  as  contained  in  a  clear  glass  Winchester  nuart  bottle 
was  somewhat  dull  and  opalescent,  it  swarmed  with  entomostracea3  and 
alter  having  stood  for  some  time  a  considerable  sediment  collected  at 
the  bottom  of  the  conical  glass  into  which  it  was  poured.  There 
were  detected  in  the  water  itself,  after  complete  subsidence,  many 
small  animalcules  belonging  to  the  genera  coleps,  euglena  Para- 
mecium, and  monas,  as  well  as  three  or  four  navicula3.     The  animal 
cules  were  so  numerous  that  commonly  four  or  five,  and  often  more 

^nd  in  mrt  nf  "     "^'^^"^^  '^^^  P'-^^'^^  of  dead 

and  n  part  of  livmg  organic  matter,  animal  and  vegetable.  Amongst 

the  hving  were  a  great  variety  of  infusoria,  mo  tly  of  the  gen?S 

oxytricha,  colei^  Paramecium,  and  pandorina,  a  great  many  dl^ 

tomace^,    especially    meloseira    varhms,    meloseir.?  numn  foidS 

some  d  '  er''"^'^'/"^^  "'"^y  -"^-^^  Nitzschia,  K     S^a ' 

^Tcll      T  '-^s.difterent  species  of  scenedesmus,  especially  S.^Z- 

^rt' rtho^l  T  '-^^^^^^-^  to  above 

Wh  Jf]  1  If  "'T^  'P-T^'  ^""A-"^'  t^^o  one  with  yellow 
k  few  fillf  f  u  '         ""''y  ^^-'^^cl^^^  threads,  aS 

*re  ^f  oscillatoria.    The  two  species  of  fungus  noticed 

W  hair  of  ani^^^^^^^^^^  '''''  ""^^^  ^^-^^g^^^^s  of  vegetable 

«8sue,iiair.  of  animals,  a  dead  entomostracan,  and  shells  of  th?  same. 

10,  Berkele^^  l^rra^e    St  Pc^er\  Wahcorth.-CoWected  16th  Sep- 
tember, 1854,  by  Dr.  Plassall  and  Mr.  Walker.  ^ 
Two  Deaths  from  Cholera. 
CycW^^^^^  ''Tf  entomostrace..,  chiefly  of  the  genera 

^L^ofZ  riicL^^^^^^  ^vhile  in  it,  after  subsidence,  by 

■The  residuTwTnn  .f'-i  ^^'^^^^  ''^'^^^  i^^f^^oria. 

residue  was  not  considerable,  but  it  contained  several  paramecia. 
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a  good  many  oval  euglenaa,  and  three  or  four  of  another  species  of  the 
same  genus  (E.  longicauda),  as  well  as  several  of  a  third  species, 
many  amaba3,  and  one  or  two  vortlcellfE  ;  there  were  also  present  the 
two  usual  species  of  scenedesmus  in  great  numbers,  a  good  many 
frustuies  of  the  usual  cyclotella,  a  few  of  synedra  ulna,  two  or  three 
lagenellfe,  and  a  great  many  brown  motionless  sporules  having  a 
festooned  border,  and  which  arc  of  rather  common  occurrence  in 
water,  also  several  branched  threads  of  drapernaldia. 

25,  Bollinhroolie  Roto,  St.  Peter's,  Walworth.— CoWeciQ^  16th  Sep- 
tember, 1854,  by  Dr.  Hassall  and  Mr.  Walker. 
There  were  Two  fatal  Cases  in  this  House. 
This  water  was  dull  and  opalescent,  and  contained  several  en- 
tomostracese  swimming  about,  and  of  course  plainly  visible  to 
the  naked  eye,  while  in  it,  after  subsidence,  there  were  detected, 
with  the  microscope,  a  considerable  number  of  infusoria,  inclu- 
ding one  or  two  polyarthrte,  several  pandorinaj,  oval  euglenae, 
and  a  rotifer  resembling  a  species  of  triarthra.  _  The  residue 
was  very  considerable,  and  abounded  in  organic  living^  produc- 
tions, representing  the  different  orders  entomostraceaj,  infusoria, 
desmide»,  diatomaceaj,  and  fungi.  Amongst  the  entomostra- 
cese  were  two  daphnias;  amongst  the  infusoria,  a  rotifer,  brachionus, 
polyacanthus,  euplotes  charon,  amplileptus,  paramecium,  and  many 
actinophrydes ;  amongst  the  desmidea;,  closterium  lunula,  pedias- 
trum  boryanum,  scenedesmus  quadricauda ;  sc.  acutus  and  sc.  obtusus 
were  the  most  common ;  amongst  the  diatomacege,  a  very  great  many 
frustuies  of  cyclotella  operculata  and  synedra  minutissima,  and  a  few 
of  pleurosigma;  and  amongst  the  fungi  were  the  two  usual  species, 
that  with  slender  branched  filaments,  and  that  with  yellow  threads} 
lastly,  there  were  many  circular  green  sporules,  free,  but  motionless, 
and  two  or  three  broken  fragments  of  muscular  fibre.    Fig.  4. 

Flora  Cottage,  Windmill  Road,  5er?nowc?sei/.— Collected  16th  Sep- 
tember ]  854,  by  Dr.  Hassall  and  Mr.  Walker. 
Two  Deaths  and  Five  Cases  of  Cholera  besides. 
Water  very  dull  and  opalescent,  and  in  it,  after  subsidence,  there 
were  seen  a  great  many  infusoria  swimming  about,  some  large,  inr 
eluding  paramecia  and  oxytricha,  and  a  rolling  oval  granular  anunal- 
cule  very  common  in  water  from  the  Kiver  Thames,  and  m  that  ot 
the  Southwark  and  Vauxhall  Company ;  there  were  also  a  few  en- 
tomostrace*  visible  to  the  naked  eye.    The  residue  was  very  consi- 
derable, and  contained  a  great  number  of  '^^f  ^^P^^^T^^^^  ^fo^a 
frustuies  of  cyclotella  operculata,  the  usual  Nitzschia,  N.  sigma,  as 
^ell  as  many  micrasterias,  and  much  of  the  yellow  fungus. 

Batchers  Guano  Manufactory ,  ^ ,  Cottage  V.ow, 

,nonrf5.y.-Collected  16th  September  1854,  by  Dr.  Hassall  and 

Mr.  Walker.  m     r  .  in 

In  this  House  there  were  Two  fatal  Cases. 

.  This  water  was  somewhat  turbid  and  opalescent,  and  in  *e  , 
cell  full  of  it  placed  under  the  microscope,  after  subsidence,  seve 
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small  Infusoria  and  frustules  of  diatomaceaj  were  seen;  amongst 
others,  a  few  grouj^s  of  frustules  of  synedra  minutissima,  a  con- 
siderable number  of  frustules  of  cyclotella  operculata,  and  oreen 
and  bron-n  stationary  sporules.  The  residue  was  considei\able,  and 
in  it  there  were  seen  one  large  Cyclops,  a  large  red-jointed  worm, 
a  great  many  actinophrydes,  many  large  oxytricha3,  and  numerous 


:"a. 


9,  Prospect  How,  St  James' ,  Bermondsey. — Collected  16th  September 
1854,  by  Dr.  Hassall  and  Mr.  Walker. 

Father  and  Daughter  died  in  this  House. 
This  water  was  also  somewhat  turbid  and  opalescent,  and  in  it 
after  subsidence,  a  good  number  of  infusoria  were  seen  by  means 
of  the  microscope,  including  several  euglente,  polyarthra?,  and  a 
scenedesmus,  while  swimming  in  the  water,  and  visible  to  the 
naked  eye,  were  several  entomostracege.    The  residue  deposited  was 
considerable,  and  it  was  found  to  be  made  up  to  a  considerable 
extent  of  the  same  elements  and  productions  as  that  of  most  of  the 
bther  specimens  of  South wark  and  Vauxhall  water.    Amongst  those 
specially  noticed  were  some  antinophrydes,  a  few  pandorina;,  and  a 
great  many  desmideaj  and  diatomacete,  including,  amongst  the  former 
three  species  of  pediastrum,  scenedesmus  lunaris,  sc.  quadricauda, 
and  a  closterium,  and  amongst  the  latter  a  great  many  frustules  of 
cyclotella  operculata,  and  Nitzschia  sigma,  a  few  frustules  of  diatoma 
vulgare,  gomphonema  capitatum,  and  navicula  amphisboena,  many 
bunches  of  frustules  of  synedra  minutissima,  a  thread  of  meloseira 
varians,  and  a  few  frustules  of  a  species  of  amphora,  much  yellow 
tungus,  and  portions  of  altered  muscular  fibre. 

13,  Clanden  Street,  iVez<;%?o?z.— Collected  26th  September  1854,  by 

Dr.  Pleadlam  Greenhow. 
Two  fatal  Cases  of  Cholera  and  Two  ill  of  Diarrhoea. 
A  four-ounce  bottle  only  of  this  water  was  obtained,  and  in  the 
deposit  from  it  there  were  seen  a  great  many  frustules  of  the  usual 
^clotella,  one  or  two  short  threads  of  meloseira  varians,  a  few  frus- 
tnles  of  a  gomphonema,  and  of  other  diatomacea) ;  amongst  the  infu- 
Bona  were  several  of  the  olive- coloured  euglente,  many  monads,  and 
one  or  two  other  infusoria,  likewise  much  of  the  yellow  fungus,  and 
one  bunch  of  thallus,  resembling  that  of  penicilium  glaucum. 

29,  Clanden  Street,  iVezom^fon.— Collected  26th  September  1854, 
by  Dr.  Pleadlam  Greenhow. 
_ !  Two  fatal  Cases  of  Cholera,  and  One  ill  of  Diarrhoea, 

^^^ZT""''^  ^^'^  W'^s  procured,  and  yet  the 

TariZV"?   "'"'"''^  4anic  productions  of 

S  anr^V  '  Til  ^^^^^^^^^^  P^'^^^"*  in  the  water  of  the  South- 
S^trichl  .  7  ^  ^  Company-rotifers,  a  great  many,  actinophrydes, 
Stellf'  '"^^^^.f  g^"^'  ^  g^eat  manj^  diatomace^  of  the  genera 
«^cMla  and  Nitzschia,  especially  N.  sigma,  also  scenerfesmus 
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28,  Clanden  Street,  Neivinf;to7i.—  C oWccted  26th  September  1854,  by 

Dr.  Headlam  Greenhow. 

One  ftxtal  Case  of  Cholera,  and  One  ill  of  Diarrhoea. 
In  this  water,  although,  as  in  the  case  of  the  two  previous  samples, 
the  quantity  obtained  was  small,  all  the  usual  productions  charac- 
teristic of  the  water  of  the  Soutliwark  and  Vauxhall  Company  were 
present  in  great  abundance,  including  a  great  many  actinophrydes, 
&c. 


The  following  Samples  were  obtained  from  Houses  supplied  by 
The  Chelsea  Company. 

3,  JSatlei/s  Buildings,  Manor  Street,  Chelsea. — Collected  27th  Sep- 
tember 1854,  by  Dr.  Hassall  and  Dr.  Headlam  Greenhow. 

One  Case  of  Cholera  and  Four  of  Diarrhoea  in  this  House. 

This  water  was  not  thoroughly  bright,  and  in  it,  after  subsidence 
four  or  five  minute  infusoria  were  detected  ;  there  was  but  little 
deposit,  and  only  a  few  infusoria  were  seen,  these  being  chiefly 
monads ;  in  addition,  a  few  frustides  of  cyclotella  operculata,  synedra 
munitissima,  three  or  four  fronds  of  scenedesmus,  and  a  little  of  the 
yellow  fungus  Avere  discovered. 

53,  Queen^s  Road  West,  Chelsea.  —  Collected  27th  September  1854, 
by  Dr.  Hassall  and  Dr.  Headlam  Greenhow. 

Two  Deaths  and  Two  Cases  of  Diarrhoea. 

There  were  detected  in  this  water,  after  subsidence,  a  uvella,  brown 
oval  and  circular  moving  sporules,  and  one  or  two  small  infusoria. 
The  quantity  of  sediment  was  small,  but  it  contained  a  good  many 
infusoria  and  other  productions,  a  cyclops  and  a  daphuia,  a  rotifer, 
an  annelid,  several  actinophrydes,  green  oval  uvella3,  and  many 
infusoria  of  the  genus  coleps,  with  a  few  euglenaj  of  two  different 
species,  monads,  and  brown  moving  sporules,  including  a  species  of 
lagenella ;  there  were  also  large  numbers  of  the  fronds  of  scenedes- 
mus, a  few  pediastra,  many  frustules  of  cyclotella  operculata,  a  few 
of  synedra  munitissima,  and  much  of  the  yellow  fungus. 

5,  Bolton's  Gardens,  C/ieZsea.— Collected  27th  September  1854,  by 
Dr.  Hassall  and  Dr.  Headlam  Greenhow. 

Five  Deaths ;  Diarrhaja  general. 
In  this  watei',  after  subsidence,  there  were  a  great  many  entomos- 
tracea3  swimming  about,  principally  daphnia  pulex,  as  well  as  rather 
many  infusoria,  the  latter  included  three  or  four  euglen:e,  a  Para- 
mecium, one  polyarthra,  two  yellow  rolling  spherules,  and  other  stiU 
more  minute  animalcula.  The  residue  was  rather  considerable,  and 
contained  all  the  same  elements  as  the  Southwark  and  Vauxhall 
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water,  only  in  smaller  numbers.    Amongst  them,  were  observed  a 
rotifer,   vorticella   convallaria,  oxytricha),  coleps   liirtus,  eu^lena 
vmcbs,  and  monads;   scenedesmus  acutus,  pediastrum  boryamlm 
meloseira  vanans,  cyclotella  operculata,  Kitzschia  sigma,  and  syncdS 
niunitissmia.    licr.S,  i ''j-tcLua 

mn/i's  Court,  Chelsea.-Co\\ected  16th  September  1854,  by  Dr 

Headlam  Greenllo^v. 
This  water  Avas  tolerably  clear  and  bright,  but  it  contained  many 
entomostracea;  swimmuig  about  in  it.     After  subsidence,  fiyc  or  six 
small  infusom  were  seen   including  two  paramecia ;  rather  much 
browmsh  sediment  subsided,  this  contained  broken  hells  of  Zme 
entomostracan,  a  few  infusoria  of  the  genera  coleps,  eui  ena  and 
monas  ;   p  enty  of  scenedesmus,   a   few  pediastra,^  a  dosterinm 
frustiilesof  cyclotella  operculata,  the  brown  festooned  sporules  S 
one  of  he  usual  Nitzschia  N.  sigma,  filaments  of  the  slendL  fundus 
and  rather  much  yellowish  organic  debris.  tungus. 

The  following  Sample^b  were  procured  from  Houses  supplied  by 
The  East  London  Company. 

Allen's  C./..^...-Collected  7th  October  1854,  by  Dr.  Hassall  and 

Mr.  Walker. 
One  Death. 

This  water,  after  subsidence,  was  found  to  contain  infusoria  nurl 
oilier  anjmalcul^,  amongst  which  were  some  of  the  Genera  i  Same 
cium,  coleps,  and  vorticella.    The  sediment  in  this  fnT.^n^  T~ 
copious,  and  contained  two  lar^e  m^amech  iv^^^^^^^ 

AV Urw  ;       3    t"';^;  ^fP^^-"y  asterionella  formosa! 

=te?;iSu^  i^t  -  ^ 

25,  miHs  ^^.-Collected  7th  October  1854,  by  Dr.  Hassall  and 

Mr.  Walker. 
-J-      .  One  Death. 

about,  dozens  of ;mi^  ^^^^^^^^^^^  f '''''''''  ^''''^'^y  s^hmmng 

few  small  oxytx-id™;   Amon^S  r  T         ""^^                   ^"^^  ^ 

^^ynedra  idnrand  ;iso  of  f  ^^^'^  a  few  frustules  of 

nayicula  an'iocoin  a  tolt^^^^^^^^  of  synedra  ;  frustules  of 

'   brou-n  sporules     u-o  ;eeT.^^^  ^        f  f^^^ooned 
^  blender  kreads  an  UnS    h  ^e?  HTd  " "  1"""" '''''' 

most  probably  ienidlium  o- L,^^  J^md  with  germinating  sporules, 

:  -nts^cfdecay:S  «^^^  ^  W 
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The  following  Samples  were  procured  from  Houses  supplied  by 

The  Kent  Company. 

6,  Duke  Place,  Deptford. — Collected  October  1854,  by  Dr.  Hassall 
and  Registrar  of  Births  and  Deaths  for  the  District. 

One  Death  occurred  in  this  House. 
Rather  many  monads  wei'e  detected  in  this  water  after  complete 
subsidence  ;  there  was  scarcely  any  sediment,  but  in  the  little  that 
did  subside  the  following  organic  production  were  noticed  :  one  small 
worm  (anguillula  fluviatilis),  one  vorticcUa,  a  few  oxytrichae,  two 
animalculas  of  the  genus  amphileptus,  many  small  paramecia  and 
monads,  one  brown  globular  moving  sporule  and  several  brown  ova 
cases ;  the  only  desmidium  seen  was  a  small  cosmarium ;  and  of  the 
diatomacejB,  three  frustules  only  were  noticed,  but  there  was  a  good 
deal  of  the  slender  fungus. 

97,  New  Street,  Deptford. — Collected  October  1854,  by  Dr.  Hassall 
and  Registrar  of  Births  and  Deaths  for  the  District. 

Six  Deaths  in  this  House. 
Rather  many  infusoria  were  seen  in  this  water  after  subsidence, 
and  these  of  larger  kinds  than  those  in  the  preceding  sample.  The 
residue  was  also  rather  considerable,  and  contained  a  great  many 
animalculai  of  the  genus  amphileptus,  three  loricated  infusoria,  allied 
to  rotifer,  one  jointed  worm,  abotrt  twenty  vorticellaa,  several  oxy- 
trichte  of  three  or  four  different  species,  large  and  small,  numerous 
rather  small  paramecia,  two  or  three  actinophrydes,  a  few  monads, 
and  three  or  four  animalculie  of  the  genus  polyarthra.  No  diatoma- 
ceae  were  seen,  and  only  one  scenedesmus.    Fig.  7. 


From  an  examination  of  the  preceding  Microscopical  Analyses  of 
water  procured  from  cholera  houses,  the  followii^g  conclusions  may 
be  deduced :  — 

1st.  That  the  Avhole  of  the  numerous  specimens  of  water  subjected 
to  examination  contained  organic  matter,  dead  and  living,  animal 
and  vegetable,  including,  for  the  most  part,  several  distinct  classes  of 
productions,  as  annelidte,  entomostraceas,  infusoria,  conferveae, 
desmidefB,  diatomaceee,  and  fungi,  as  well  as  hairs  of  animals, 
starchy  matter  of  different  kinds,  and  dead  and  decaymg  fragments 

of  vegetable  tissues.  , 

2d.  That  the  quantity  and  kinds  of  organic  matter  varied  con- 
siderably in  different  cases,  but  were  usually  more  or  less  constant 

for  the  same  Avater.  ,  ,    .,  ^  r 

3d.  That  the  waters  which  contained  the  largest  amount  ot  organic 
matter,  and  in  which  the  greatest  number  and  variety  of  productions, 
dead  and  living,  were  discovered,  were  those  from  houses  supplied  by 
the  Southwark  and  Vauxhall  Company.  The  whole  of  the  sfmaples 
of  this  water  examined  abounded  in  living  animalcula3  ot_  difierent 
genera  and  species,  in  desmidete,  in  certain  very  characteristic  species 
of  diatomace^e,  and  in  fungi.  They  likewise  contained  a  large 
quantity  of  dead  organic  matter,  amongst  which  were  frequently  to 
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be  detected  fragments  of  the  husk  of  wheaf  hah-^  nf  +1,^ 
n.atter  of  different  kinds,  cells  of  potl  an^o  ^ 
wjth,  .n  some  cases,  fragments  of  altered  nu.scu]ar  fiSi^'^S 
latter  structures  and  elements  being  undoubtedly  derived  from  ti  ! 
fcecal  matter  contained  in  the  sewage.    In  addition  to  t  o  n  ^ 
matters  in  the  solid  form,  there  was  also  a  We  qi^t  ty  ofT^' 
orgamc  matter  in  these  waters,  the  presence  of^whlh  caused  ft, 
to  present  a  somewhat  milkv  and  omlescont  onnTo,  . 
the  Winchester  quart  bottled.        "P'^^'^^^^^*  appearance,  as  seen  in 

4th.  That  the  same  species  of  organic  productions,  especiallv  th^ 
different  pediastra,  synedrje,  cyclotella^,  Nitzschi^  &c  HIT  ^A- 
the  Southwark  and  Vauxhall  water,  were  prSent  in  b. 
obtained  from  houses  suDolied  bv  fl>^  ^/>.7      l^e^ent  in  the  waters 
greatly  di..ini.hed  "^E'  'A  '  f  ^  Ts  ^'^J^S^ 
been  anticipated,  since  this  Compan/derives  it^  si  v  „f"'f  * 

not  dept™  a 

pvodiiotions  contained  in  it:  therefore  filtrot  „„  orgwc 
such  watertothere,nisitedeUerf  p;,ritf 

^ater  which  it  supplls  Z  h^^l^any  at  present  filter  tie 

matters  shonld  be'Sin  d  i^  k    f  J^  "'T^'"^ 
of  the  Grand  Junction  Comnanvit  J  T       '=™*''™  "fthe  water 
not  filtered  previons To  de      J'  \  suspected  that  this  also  is 

of  filtration  ido™edi  defect  ti'  T," 'rfr '^^^"^^oi 
-pplics  filtered'  water,  noSstandb/wh  ch  ^^r^^T  "7 

w  c.„,;;!t:.'ri::cc  t™'o  ric'rc-pp''^/^  fo- 
rest, but  still  more  or  less  werp  n,^  .  *  .P'ot  uotions  than  any  of  the 

cisterns  supplied  by  tha?  C^pan;         "  *'''™ 

Jned,  a:lre*rSv        ™'?f  *^™™^«<J  -aters  ex- 

which  have  bC  /onrd/scribeSf;   °  f'"^"?  '-'^'^^  ^  "^"o^". 
greater  number  of  Xse  a     p  "  T frth'""  ""'^ 
seasons,  and  since  thev  are  ThlS  •  ''t  "eiu-ly  aU 

that  they  are  Tn  no  way  et  c.,  'J^T ""^  »»»«™«<i.  H  is  clear 
when  received  into  ?hrjoZh  X  P™'"^'!™  °f  cholera; 

destroyed,  without  givinfr  se  tot^  nT'-^™'       "'"^'P"''  ^P*^^*'? 

The  number  of  llvin!;?      ■      °^  obvious  symptoms, 
the  names  of  ^hfch™^  cletited  in  the  waters, 

was  not  considerable  •  and  of  fW  .^  """^"^^  undetermined, 

the  waters  obtaine^C,  eholein  ^        T  ^^^"^^^^  *°  '-^^^ 

he  influential  in  any  deT^ee  i^  .i?       ?'  ^^''""^  ^^"^^      supposed  to 

onl7  living  and  movkgf ^oru  e^^^^^^^^  f  ^P^^--^^^- 

gspoiule-like  body  was  observed  which  excited 
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for  a  time  any  degree  of  suspicion,  this  was  the  brown  flat  or  lenti- 
cular actively  moving  body  represented  in  Fig.  8,  and  which  was 
present  in  nearly  all  the  waters  obtained  in  the  Golden  Square  dis- 
trict, as  well  as  in  some  of  the  others.  But  having  since  met  with 
this  production  in  waters  supplied  to  houses  and  districts  in  which  no 
cases  of  cholera  occurred,  and  moreover,  not  meeting  with  it 
in  any  of  the  ejections  of  cholera,  no  grounds  whatever  exist  for 
attaching  any  serious  importance  to  its  presence  in  water  in  relation 
to  cholera. 

In  some  of  the  waters  vibriones  were  discovered,  and  since  these 
invariably  abound  in  the  rice-water  dejections  of  cholera,  it  might  be 
inferred  that  their  presence  was  of  more  consequence,  and  this, 
indeed,  may  possibly  be  the  case,  but  since  they  are  present,  more  or 
less,  in  many  impure  waters  at  all  times  and  in  all  seasons,  it  is  quite 
clear  they  cannot  originate  the  disease.    In  some  cases  the  vibriones, 
which  afterwards  become  developed  in  such  vast  quantities  in_  the 
rice-water  discharges  even  whilst  contained  in  the  small  intestines, 
may  possibly  have  been  introduced  through  the  waters  drank.  We 
are  not,  however,  to  infer  that  the  presence  of  living  organic  produc- 
tions in  water  is  of  no  consequence  in  relation  to  cholera ;  directly, 
we  believe  that  they  are  of  little  Importance,  but  indirectly,  and  as 
evidences  of  the  impurity  of  the  waters  in  which  they  are  found,  we 
consider  that  tbeir  presence  is  of  very  considerable  Importance. 

8tb.  Tliat  amongst  the  productions  present  in  the  water  of  the 
Southwark  and  Vauxhall,  the  Lambeth,  and  the  West  Middlesex 
Companies,  are  some  which  are  found  only  in  brackish  waters; 
these  are  chiefly  dlatomacetc,  especially  the  following— Nitzschla 
eigma,  meloseira'nummuloides,  and  coscinodlscus  eccentrlcus.  This 
is^'a  very  important  fact,  and  one  to  which  we  shall  hereafter  refer 
more  at  length. 

Finally,  it  appears,  as  the  general  results  arismg  out  Ox  tiie  micro- 
scopical examination  of  the  waters  obtained  from  cholera  houses : 

That  the  specimens  taken  from  cisterns  supplied  by  the  Southwark 
and  Vauxhall  Company  were  very  impure,  Indeed,  far  more  so  than 
any  of  the  other  waters  examined,  some  of  them  being  demonstrably 
contaminated  with  foecal  matter. 

That  the  waters  of  the  other  companies  were  all  of  them  more  • 
or  less  Impure,  the  comparatively  piu-est  of  the  whole,  bemg  the  • 
freest  from  organic  productions,  was  that  supplied  by  the  Lambeth  i 
Company.  The  contrast  furnished  by  the  water  now  supphed  by  " 
that  Company  and  that  which  it  formerly  furnished,  taken  from  the  : 
river  at  Lambeth,  is  most  marked;  the  condition  of  the  water  ot 
the  old  supply  was  even  worse  than  that  of  the  water  now  distri-  -i 
buted  by  the  Southwark  and  Vauxhall  Company. 

That  the  microscopical  examination  of  the  diflferent  waters  obtainea 
from  houses  visited  by  cholera  throws  no  special  or  direct  hgM 
upon  the  production  of  that  epidemic. 
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(2.)  Kesults  of  the  Microscopical  Examination  of  difFeront  Sne- 
cimens  of  Well  and  Pump  Water,  procured  in  neio-hbour- 
iioods  m  Avluch  Cholera  was  prevalent.  ° 

A  great  deal  of  attention  has  very  properly  been  bestowed  unon 
the  subject  of  the  water  supply  of  our  cities  and  towns  but 
further  investigation  is  still  needed.  ' 

There  is  a  branch  of  the  subject  of  water  suj^ply,  the  import- 
ance ot  which  has,  to  some  extent,  been  overlooked. 

A  very  large  proportion  of  our  secondary  towns  and  all  the  villao-es 
and  single  houses  scattered  throughout  the  country  derive  their  sitn 
ply  of  water  from  wells.    In  such  localities  there  is  usually  no' 
regular  system  of  sewerage,  the  refuse  matters  ol'the  houses  Daiino- 
mt_o  pnvies  and  cesspools,  which  are  often  contiguous  to  thp  welf  ° 
it  IS,  therefore,  not_  surprising,  especially  when  the  absorbent 
character  of  most  soils  is  taken  into  consideration,  that  the  water  of 
many  of  these  wells  should  become  contaminated.    That  thev  are 
lable  to  be  rendered  impure  from  this  cause  has  been  Ion-,  ascei' 
tamed,  but  I  believe  that  the  extent  and  general  prevalence  of  th  s 
contamination  is  by  no  means  fullv  known 

IllTJtTi:l'}t'\'^^^^^  ^  t^^-^f'oW-    One  evidence 


consists  in  the  presence  of  animalcule  and  other  organic  productTons- 

.vL.        ;r  '^^'^^^^  in  the  wate1-s.    1  oth 

present  in  the  same 

animalculaj  abound 

amount,  and  where 

the  most  part  absent 


present  in  the  same  water,  but  usually  this  is  n  ^  le  case  and  wLre 
animalcule  abound  the  nitrates  are  not  often  pre  ent  hr  a  "-e 
rZ^r-l::!;!.*'^^^        ^^-^-^^        animaLul.,  ^c/ai.  ^ 


The  presence  of  nitrates  in  well  water  may  be  suspected  when 
It  presents  a  greenish  tinge  or  colour.  '^'-i.pecrea  ^Mien 

The  reasons  of  this  difference  have  already  been  dp^rnl.^rl  K  + 
may  be  here  again  briefly  referred  to     wL!  fl  •  i       f  ^^^^ 
niatterofanyldndmalis  tfway  i^aio  tli    ifn  Ip''  °  ' 

'"lJ%z!:°'^  f/"*-.-coiicctod 


No.  1.— P 


14th  September  1854,  by  Dr.  Greenhow. 

3ubTki'ence"  ^e  LwliV^rl^  1?^^  ^^^^  ^"  '''^^  ^-t-'  ^^^^^ 
colour  t  'e^ewei^  s  rn  vith^        •  '''1  '''''^^  ^  ^^'^"^5^1^ 

rcsemblinc^'acrrT  ancn;hic        ^^""''^^^^Pe^  ^l^^'ce  curious  nnimalculaa, 
four  or  fi^^e  vort  'c;T.  one  o^T       ^^^^^^^^h  met  with  in  water 
mecia  and  moi  a  lT  a  C  bil'  «e^^eral  small  pnra^ 

nonaa.,  a  tew  blown  ova  cases,  and  some  organic  debris 

JNo.  2.-P,™p  Water  from  Sun  Court,  CheIsea.-Co\lecte<}  17th 
September  1854,  by  Dr.  Headlam  GreenW 
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of  three  or  four  different  kinds,  including  a  few  small  oxytrichjc,  a 
single  vorticella,  monads,  and  several  animalculfe  three  or  four  times 
larger  than  monads,  having  a  long  tail-like  appendage,  filaments  and 
sporules  of  fungus,  a  bunch  of  ova  cases,  and  a  great  many  circular 
brown  dotted  corpuscles  or  bodies,  and  which  were  also  seen  in  some 
of  the  other  Avaters  examined 

No.  3. — From  Pump  in  Broad  Street,  Golden  Square. — Collected 
17th  September  1854,  by  Dr.  Hassall  and  Mr.  Patterson. 

This  water  was  clear  and  bright,  the  only  living  organic  produc- 
tions contained  in  it  were  rather  many  animalculje  of  the  genus 
monas,  three  or  four  small  animalculsB,  like  a  species  of  amphileptus, 
and  a  few  ova  cases ;  the  animalcules  were  however  present  in  suf- 
ficient quantity  to  show  that  this  water  could  not  be  considered  to  be 
pure.  This  is  the  water  to  which  Dr.  Snow,  during  the  recent  out- 
break of  cholera,  so  strongly  drew  attention.  Fig.  9.  See  Analysis 
of  Dr.  Thomson. 

No,  A.—  mide?  mess  Row,  Gosioell  Road.—  Collected  by  G.  Glover, 

Esq.,  4th  October  1854. 

Water  of  a  decidedly  greenish  hue,  probably  from  contamination 
by  a  cesspool ;  no  infusoria  of  any  kind  were  seen  in  it  after  subsi- 
dence, but  it  furnished  a  small  quantity  of  blackish  sediment,  which 
contained  a  few  infusoria,  oxytrich^  of  two  different  species,  and 
other  animalculaj ;  also  about  a  dozen  small  diatomaceaj,  belonging 
to  the  genus  pleurosigma,  two  or  three  small  fragments  of  vegetable 
tissue,  one  head  of  a  fungus  of  the  genus  dactylivim,  and  a  good  many 
dotted  brown  circular  bodies,  referred  to  under  the  sample  No.  2. 

No.  5. — From  Well  in  Bayleys  Yard,  Allen  Street,  Clerkemoell. — 
Collected  4th  October  1854,  by  G.  Glover,  Esq. 

The  sediment  deposited  from  this  water  was  very  considerable,  and 
amongst  it  were  several  of  the  fatty  looking  masses,  seen  in  the  water 
from  15,  Broad  Yard,  surrounded  by  fungus.  The  sediment  swarmed 
Avith  infusoria,  and  included  a  great  many  entomostraceas  of  the  genus 
Cyclops,  C.  quadricornis,  dead  and  living,  and  animalculje,  including 
actinophrys  sol,  coleps  hirtus,  and  amphileptus  faciola,  as  well  as  two 
or  three  other  kinds,  the  names  of  which  could  not  be  ascertained, 
but  one  of  Avhich  was  a  species  of  eurocentrum.  Amongst  the  dia- 
tomaceos  were  frustules  of  pleurosigma  attennatum,  synedra  ulna,  and 
of  a  navicula,  as  Avell  as  of  asterionella  formosa.  Lastly,  there  Avere 
three  different  species  of  fungus,  and  much  decaying  vegetable  tissue. 
Fig.  10. 

No.  6. — From  Pump  in  Cock's  Buildings,  Putney — Collected  8th 
October  1854,  by  Dr.  Hassall  and  Mr.  Whiteman. 

This  Avater,  during  the  prevalence  of  cholera  in  Putney,  was  of  a 
decided  green  colour,  as  was  observed  by  the  inhabitants  of  the  many 
houses  supplied  by  it ;  this  appearance  had  gone  off  somewhat  at  the 
period  Avhen  the  specimen  Avas  obtained,  at  Avhich  time  cholera  Avas 
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also  on  the  decline,  but  still  it  was  of  a  greenish  Imp  no  ^      ^  ■, 
seen  when  the  water  was  poured  out  int^  a  gl      l^mbTer  l^"^^ 
any  sedunent  was  deposited,  and  there  was  discoverrd  t  V]  rr.f/ 
that  was  thrown  down,  four  or  five  oxytricha,  one  ox- two  nn 
masses  and  threads  of  the  spiral  vibrio,  which  exWrts^TT!!^'.' 
appearance  at  each  turn  of  ihe  spire,  and  rSthe^ ^  V  ° ad' 
Th^  water,  from  .ts  appearance  and  from  the  account  giveLf  rwt 
evidently  con  ammated  by  percolation  from  a  neighbourinrce  sdIi 
and  the  pnncipal  part  of  the  organic  matter  present  was  in  iZ%  'A 
state,  and  m  the  form  of  nitrate!    See  Dr.  Thomson^  aVdyt.  " 

No.  7.- From  Pump  in  Price's  Folly,  Collected  8th  O.fn 

ber  1854,  by  Dr.  Hassall  and  m. 

This  Avater  resembled  the  precedino-  in  colour  ^nri  n 
but  was  still  deeper ;  the  sourcl  of  confamimat  on  waT  loXT''^ 
namely,  a  neighbouring  cesspool.     Very  little  sed  ment  1 
posited  enough  only  to  be  just'visible  to  the  nd  ed  ey  T a  tUn  .it 
ceU;  It  contained  a  considerable  number  of  actinophrydes  3  of 
the  spiral  vibnones  before  referred  to,  a  few  euglL  J  on;  T  twf 
small  paramecia,a  few  small  sporules  and  thread?  5  ?  ? 
eight  or  ten  frustules  of  different  diatom^i,  Mud '1 
gomphonema;  lastly,  there  were  a  few  green  circX  sr^orpVp? 
gated  into  little  masses,  and  motionless. 'see'DT^trn^4^^^^^^^ 
No.  S.-From  Pump  at  19,  Stratford  ^^r...,  __Collected  8th 

October  1854,  by  Dr.  Hassall  and  Mr.  Whiteman 

was  ahrrsVoonnti  ^  the  t'?  '  •  ""^'T^l  T^'^  '^^^^  ^^^^  ^vlter 
cleposited^w^CarTe  ype^^^^^^^^^^^  The  sediment 

and  sporules  of  fungu's  'o^tyTvere'di:^^^^^^^^^^^^^^         "^^^^^^^  ^^^^^-^ 

No.  9._From  Well  at  Sevenoaks,  ^m.^.,/.-Collected  19th  Sen 
tember  1854,  by  Mr.  Thomas  WaiiL? 

sediment,  conTst  nf  ^  ind^^^^^^^^^  ^^^f  copious  light  brown 

minute  infusoria   nrino  nn  K  m^it^x;  it  abounded  in 

tained  threaX  of  Cf?va  ^oSw ''^"f  ^"^^^^'^ '  ^^n- 
of  a  fungus.    Fig.  Tl?       ^  oscillatorea,  and  filaments  and  sporules 

^0.  1^--™,  ^/.7Z  ^^^^^^ 

collected  by  Dr.  Milroy. 

sistJdirp;zf:r5  :nddt"\'r"      ^^^^^^  -n. 

spirostomum  ambfguum   and  1  f '•''1  ^"^^    .^^orm-like  animalcules 
tmoiguum,  and  contained  many  infusoria,  including  a 
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great  number  of  vibriones,  spiral  and  very  active,  also  much  fungus 
of  two  different  species,  several  large  brown  and  dotted  sporules  or 
bodies,  and  a  few  frustules  of  diatomace£e.    Fig.  12. 

Newton,  Wisbeacii, 

The  two  following  are  specimens  of  the  water  which  is  usually- 
found  in  the  village  of  Newton,  if  wells  be  dug  on  the  land  side  of 
the  old  sea  bank,  which  passes  through  portions  of  this  and  several 
neighbouring  parishes.  The  wells  are  from  twenty  to  twenty-five 
feet  deep,  and  when  sunk  to  that  depth,  the  water  rises  half  way  up. 
At  the  depth  of  about  twenty-five  feet  a  layer  of  black  clay  is  met  with. 

No.  11.— From  Well.— Collected  IGth  September  1854,  by  the 

Kev.  Dr.  Corrie. 

This  water  possessed  a  very  offensive  odour ;  the  residue  thrown 
down  was  very  large,  and  consisted  principally  of  organic  matter  in  a 
granular  form,  containing  a  few  monads  and  other  small  infusoria  only. 

No.  12.— From  Well.— Collected  16th  September  1854,  by  the 

Rev.  Dr.  Corrie. 

Water  of  a  brownish  yellow  colour,  and  smelling  very  offen- 
sively, evidently  from  holding  sulphuretted  hydrogen  in  solution. 
There  was  a  large  quantity  of  sediment  deposited,  which  to  the  eye 
looked  like  Fuller's  earth,  and  under  the  microscope  presented  a 
granular  texture,  but  no  infusoria  were  seen. 

Both  these  waters,  from  their  oflPensive  smell,  Avere  evidently  much 
contaminated  with  organic  matter  ;  it  is  probable  that  this  was  derived 
from  the  layer  of  black  clay  above  referred  to. 


It  was  not  stated  whether  cholera  existed  at  Romsey  at  the  time 
when  the  two  specimens  of  water  were  forwarded,  the  result?  of  the 
Microscopical  Examination  of  wliich  are  given  below. 

JS[o.  13.  Well  water  from  Bomsei/.— Collected  26th  September 

1854,  by  Dr.  Waller  Lewis. 

This  water,  even  after  standing  for  some  time,  remained  somewhat 
opalesc-nt;  it  threw  down  a  very  considerable  brown  sediment. 
This  abound<?d  in  the  threads  and  filaments  of  no  less  than  three 
different  fungi,  it  contained  a  great  many  filaments  of  a  slender 
funo-us,  numerous  brown  sporules,  single  and  aggregated,  of  another 
fundus,  and  a  few  threads  of  a  third  species;  there  Avere  likewise 
present  in  it  some  infusoria,  a  rotifer,  coleps  lurtus,  paramecia,  but 
especially  monads,  and  the  cells  of  some  decaymg  vegetable  tissue. 
Fig.  13. 

No  14.— From  Pump  m  Reading  Room,  Corn  Market,  Romsey.— 
Collected  October  1854,  by  Dr.  Waller  Lewis. 
A  wine  bottle  only  of  this  water  was  sent  up,  and  yet  it  deposited 
much  sediment  as  would  have  half  filled  a  small  teaspoon ;  it  contamea 
1  o-reat  many  animalculaj,  and  abounded  in  diatomaceie.  Amongst,  tne 
former  were  several  worms,  daphnias,  oxy  trichne,  cuplo tcs,  and  numerous 
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'I'h'^'lff       ^T"  \  cliatomacea,  were  hun 

dreds  of  frustules  of  sjnec  ra  ulna,  very  large  and  fine,  tlnJcL  of  fr^ 
gillana  capucina,  of  meloseira  arenaria,  and  several  frn4n^Z  f  r  . 
ynlgare,  cocconeis  placentida.  pleurosigma  atenn  J    ,  "^^'jlt 
capitatum,  and  a  few  of  some  species  of  pinnularir  Fif  u^ 

The  conclusions  to  be  deduced  from  the  preceding  lAIicrosconionl 
Exammations  of  different  Pump  and  Well  Waters  nrin.,',  ii  1?^-  I 
from  Cholera  Districts,  are  the  following 

That  nearly  all  of  the  well  waters  examined  were  of    v.,...  ■ 
description.  ^  °*  ^  ^^ry  impure 

r/^Jrrsr        — laZtnS 

That  at  least  two  of  the  waters  were  evidenflv  onr.^.^  •    .  j    •  , 
^  .atte.  which  had  principally  as:;S;tr S^l^rlS 

be^l^p^TecHre^ei^ty^^^^^^^^  -^t  which  could 

in  se?Ll  of  them  vSn^^^^^^^^^^  Ife'S  'V  ^^^^^^^.^l^^-^^h 
capable  of  producmo- oholnra%=  n  ^^^^"^^^^^  .  ^ny  peculiar  body 
well  waterf  itrtMs  S  be  mn'.t^''' ^"'"'^ 
waters  as  a  rule  con  ain  a  muoh  Z  "'"^'1^  '^^^^^  '^^^^^^e  t^^ese 
than  docs  river  wX  n  '^en^  .V  es^e^H^T^^  ""^""^^  productions, 
from  the  great  number  of' S,.??  ^  ^^^"ch, 
peculiar  b^  mightossLrboreX^^^^  ^^^'^  ^-^^  - 

Broad  SrtT4t:;Srt^^^  samples  from  the 

aad  that  in  neither  ortl  ese  was  so  much  attention, 

^et  with  calculated  o  eTcite  snW-^''"^'^',^°^^,"^'  production 
^'  were  two  or  three  of  sma  si^  r^^^^^  animalcules 
'   leptus,  rather  many  nron"d  33^.^^^^^^^^^  '^''fV'  ^^^P^' 

j  ova  cases;  the  animalcules  were  hnw  ^""^'^^  *°™ed 

<  tities  to  show  that  the  wate  ''^^^^^  nT'^'"'  ^>  ^^^n- 

These  results  of  thp  III   •    r     *  condition, 
water  are  suffide^t     si  oTtlT mu^h  ^'t '  '^'^  ^^'"^^^^  -^^^ 
^  the  condition  of  this  descrTntion  S      .  ^^'^  ™g  ^^^sts  in 

^  wells,  so  common  indeedTsTf  °5  ^^^f  f  procured  from  ordinary 
it  would  have  been  an  easy  ma  to  fn  l''^'^'  ^T"^^  "^^^  '^^-^ 
specimens  to  almost  any  ex  en  1^  ''f  T^'^M  the  number  of 
to  show  that  it  would  be  a  vorv  nvn     "^^^'^  been  done 

well  waters  in  use  to  sonte  ./ne  aTf  '''^'^'''^^^  ^^-^low 

are  contaminated  might  e  ther  boVi  so  that  those  that 

tamination  removed^  Thf  treat  .n     "°'?'  ^^"^^es  of  con- 

^ater,  as  already  mentioned  a^e  thpr"""  f  oontamination  of  well 
the  wells  themselves  piine^  .      P^^^' '  ^^'''^  ^^^^  away  with, 
our  shallow  wells  would  bfo  '^n  I'^^rf  ^^'^^^^'^ 
considerable  extent  be  fre   ftoif         '     P"^^'^'  '^^"^^  ^'^^^^^ 
-n-ounding  these  well^  ^^^^^^^^^^^^^^^^ 
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(3.)  Kesults  of  the  Microscopicat.  Examination  of  Well, 
Pump,  and  other  "Waters  from  Sandgate. 

The  following  samples  from  Sandgate  and  its  vicinity  were  pro- 
cured, under  the  direction  of  Dr.  Milroy,  during  the  prevalence  of 
cholei-a  in  that  locality. 

Cheriton  Water  Works. 
Mr.  Bateman's,  1,  Beach  Cottar/e.— Collected  6th  October  1854,  by 

Dr.  Bond. 

The  sediment  deposited  from  this  water  was  very  large,  and  of  a 
fawn  colour;  it  contained  but  few  infusoria,  and  scarcely  any  that 
were  large ;  one  large  annelid  only  was  seen,  and  a  few  vibriones,  one 
piece  of  decaying  vegetable  tissue,  and  a  good  number  of  the  yellow 
branched  threads  of  the  production  resembling  anthophysa. 

Residence  of  Mr.  George.— Collected  6th  October  1854,  by 

Di'.  Bond. 

In  the  House  from  which  this  Water  was  obtained  Eive  Deaths  from 

Cholera  occurred. 
This  water  was  dull  and  opalescent,  and  deposited  scarcely  any 
sediment ;  there  were  seen  in  it  a  very  few  infusoria  only,  but  rather 
alaro-e  number  of  vibriones,  and  masses  of  the  same  motionless;  there 
were  no  diatomacefe,  but  it  contained  a  few  small  fragments  ot 
decaying  vegetable  tissue.  The  worst  characters  of  this  water  were 
its  opacity  and  the  number  of  vibriones  present  in  it. 


I 


Folkstone  Company. 

Residence  of  Mr.  Fenreth.— Collected  6th  October  1854,  by 

Dr.  Bond. 
One  Death  occurred  in  this  House. 

This  water,  on  standing,  deposited  a  rather  copious  sediment,  , 
which  contained  a  great  number  of  organic  productions,  living  and  1 
dead;  amongst  the  former  were  detected  numerous  infusoria,  mclua-- 
in.  ak  annelid,  one  or  two  stentors,  several  rotifers,  one  ^oleps  and 
many  animalcula.  of  the  genus  amphileptus.  Amongst  the  vegetable^ 
woductions  were  seen  various  diatomacefe  belonging  to  cUtteienti 
^^nera  rd  sp'ecies;  therewere  observed frustules  of  diat^na vulg^^^ 
Socconema,  gomphonema,  synedra,  as  well  as  several  fi^stules  oi 
CO  cinodiscus^minor,  and  som'e  of  cymbella  cusp  data ;  t.-  s^^^^^^^^ 

scenedesmus  were  the  only  desmide^  ^^^^'.'l^llT'lr.nd  S 
much  slender  funsrus,  together  with  a  few  vibriones,  single  ^^^-"J" 
masts,  spiral  vessels,  a^nd  other  fragments  of  decaymg  vegetable^ 
tissue,  and  portions  of  the  broken  shells  of  Cyclops. 

Reservoir  at  Shorncliff.-Collected  21st  September  1854.^ 
The  sediment  from  this  water  was  rather  considerable,  c^^^^^^ 
chiefly  of  organic  matter,  together  with  some  grit.  I^^^^'^^'^f 
paramecia,  Snd  contained  a  few  large  oxytrichce,  and  much 
slender  fungus. 


•  / 
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Reservoir  at  the  Castle  Hill,  Sandgate.~Qo\\eci^6i  2Ut  September 

1 854, 

Tie  deposit  from  this  water  was  large  in  quantity,  and  of  a  brown 
.sh  colour;  >n  .t  there  were  found  only  a  few  infusoria,  and  tho  e  f"; 
the  most  part  of  very  small  size,  and  one  large  oxytricha;  theJe  wa^ 

Main,  Belle  Vue,  Sandgate.—CoWectedi  October  1854 
The  sediment  deposited  from  this  water  was  very  con^iderible  in 
deed,  and  of  a  brownish  yellow  colour,  due  apparent^to  he  ;S ^L^^^^^ 
of  iron.    It  contained  some  infusoria  of  small  size,  but  l  otTn  W 
number  mcludmg  a  few  of  the  genus  oxytricha^nd  ;ar  ^60^^ 
with  a  few  spiral  yibriones.     There  were  no  diatomaLa.  or  W 
men  s  of  dead  vegetable  tissue  present,  but  it  contained  a  good  ded 
of  granular  and  dotted  organic  debris.  ^ 

Tap  at  Belle  Vue  House. -CoWecied.  6th  October  1854  by 

Br.  Bond.  '  ^ 

_  Four  Deaths  occurred  in  this  House. 

_^yerfrom  Tap,  New  /^.-Collected  20th  September  1854 

were'di::f;3^nTsti:n^^^^^^^^  ™*         "^T ' 

good  deal  of  the  3lend:Xirsrfr:;^uemty  IXeX'"'^  " 

Well  Water. 
Besidence  of  Mr.  Geor^e.-Colhoted  October  1854 

it  c^ntlTd  :  t^lTr:^f^'^'  t  -^-^  and 

soria,  especially^f  thetenera  3  ^^^^"g  ^^f^- 

afew  gieen  sporules  resShW^^^ 

there  was  also  a  small  amSv  S  A  I''^  ^  ^^^-"'^  vibriones; 
fungus.  ^  *^allus  of  the  ordinary  slender 

Mr.  George's  Besidence.-Colhcted  October  1854 

arfc^^^^^^  o?:ctri!^^^     n^^^--  ^~d 

other  infusoria^as  acTneta  tuLrn  ?  ^^^f  ^  ,f  paramecia,  and 
the  pale  granukrspreilafbodtTt-  Y'''^'^^^'  ^ursari^e,  some  of 
^ater,  together  wTthTuch  "^^^^^^^  in  Thames 

quantity  of  the  vellnw  K      I  f  ^^^'^^ds,  and  a  large 

J       the  yellow  branched  stems  resembling  anthophysa! 
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Residence  of  Mr.  Mars/i.— Collected  6th  October  1854,  by 

Dr.  Bond. 

In  this  House  One  Person  died  and  Four  others  were  choleraically  ill. 

This  water  deposited  a  very  minute  quantity  of  sediment  only ; 
when  examined  with  the  microscope  there  were  seen  several  mfusoria, 
principally  oxytrichaj,  a  great  number  of  filaments  of  the  ordmary 
slender  fungus,  as  also  a  second  species  of  fungus  belonging  to  tlxe 
genus  dactylium,  together  with  a  few  frngments  of  decaymg  vege- 
table tissue. 

House  opposite  Rea's  Cottage.— Collected  October  1854,  by 

Dr.  Bond. 

There  were  Five  Deaths  in  this  House. 
The  residue  of  this  water  was  rather  considerable  in  amount,  and 
-of  a  brownish  colour ;  it  contained  the  usual  annelid  angmllula  fluvia- 
tilis,  two  difFerent  species  of  paramecium,  several  oxytrich*,  a  good 
many  actinophrydes  and  vorticello^,  with  numerous  animalcute  belong- 
ino-  to  the  genera  amphileptus,  lagenella,  and  amaba,  also  many 
mSnads.    There  was  likewise  much  of  the  slender  fungus  as  well 
■  as  two  other  species  of  fungus,  together  with  a  good  deal  of  the  ye  - 
low  branched  stems  resembling  anthophysa,  and  granular  oigamc 
jnatter.    Fig.  16. 

Pump  at  Neio  Jnn.— Collected  20th  September  1854. 
This  water  deposited  scarcely  any  sediment ;  there  were  seen  a  few 
infuso  ia  of  the  g'enus  oxytricha,  and  a  few  monads,  with  several 
threads  of  a  species  of  conferva  resembling  those  of  a  monormia. 

Stream  of  Mr.  Collected  21st  September  1854. 

A  very  large  residue,  consisting  principally  of  organic  matter,  and 
containing  fiao-ments  of  vegetable  tissue,  was  deposited  from  tin 
snecimen"  The  number  of  infusoria  was  comparatively  not  large,  but 
specimen,    xne  different  species,  were  observed, 

r^l  7o  tol:^^^^^^^^^^^  There  were  no  diatomacea.  present. 

From  the  above  Microscopical  Examinations  it  appears,— 

Tst  That  the  whole  fourteen  samples  of  water  examined  were 

JSLI^^<^,~^     ^ead  and  living  the^uanti  y  in^h 
•    -x     e  +v,^  onmT^lps  beino-  verv  considerable,     ine  oni)  >vciivi 

ST^atf  45;ro3lrev:'n°to  p.Jrit,,        that  fro.  the  pu,np  at 

Xt  in  none  of  the  waters  were  any  peculiar  organic  produc- 
tion^'detecU  which  could  be  supposed  to  exert  any  ircot  mfluence 
in  occasioning  cholera. 


HtOA]  A«TEr(  OK  VOir.I.  AT  S,«l)(;ATli.  p. 


^■^fix^hjys  Sol. 
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(4.)  Repokt  showlngtheRESULTS  of  the  Microscopic  vt  "Pv 

TIOX  of  clifTerent  samples  of  Watek  ohtamedflomti,e^iZ^^^ 
Pipes  of  several  of  T^ie  Metkopolitax  WATZ^Cou^Tml 
Inasmuch  as  the  conclltion  of  water  taken  from  cisterns  is,  to  somp 

extent   dependent  upon  the  cisterns  themselves,  Avh ether  the v^e 

covered  or  not,  and  whether  they  are  regularly  cleaned  out,  so  .ino? 
to  allow  of  accumulation,  it  miglit  be  considered  that  it  was  not 
per  to  judge  of  the  quality  of  the  water  supplied  by  any  Can,Zl.  -^' 
itsstate  astakenfrom  cisterns.    This  objic'tion,  iSt  hofds^^ooJ 

0  a  certain  extent  but  not  so  much  as  might  be  supposed  In  oSlei 
however,  to  meet  this  objection,  and  to  ascertain  the  mfnnl  .  r!-  ' 
of  the  waters  of  the  several  Companies,  specimens  ti^l^^ 
the  service  pipes,  that  is,  the  several  waters  were  procured  SelyS 
supphed  for  use.  The  results  of  the  Microscopical  ExaiSon 
of  these  waters  were  as  follows :—  ^  -l^^amlnatlon 

Grand  Junction  Company. 
3,  South  Rare,  Golden  '^^^'^J^'-Collected  loth  December  1854,  by 

After  standing  the  usual  time  this  water  threw  down  rather  much 
sediment ;  there  were  present  in  it  a  good  many  monads  n.d 
infusoria,  several  euglen.^  and  oxytriclJe,  togetwTith  hr^P  1 
moving  sporules.    The  diatomace'a.  abo^i^ded  and  nliTse^ra" 
genera  and  species,  amongst  which  the  followincr  were  crsn  cuouT 
frustules  of  cymatopleura  solea,  synedra  ulna   In  ] 

13,  Marshall  -?W.-CoIlected  15th  December  18S4,  by 

Mr.  PI.  Miller,  ^ 

^ving  oi,ganic^™;^iT"L:"'^^^^^^^^^^^  P-cipally  of  deadend 
^^ons  of  which  it  was  mn'Z  '^'f^^^^^''  the  organic  produc- 
Amongst  he  Tnfuso^ a  how.  ^^'^"^  I^ow. 

Ihose  meiUi^nr/Tt'^'S  "^'"^^^ 
Facan  with  a  red  eye  and  one  o.  T  ^  i         ^^^'^''^-^^^^  entomos- 
Che  diatomacea3  were  emnllv  n  ^'""^^  paramecia,  P.  aurelia. 

ienera  and  specie     LsS^^^^^^^^  ^ame 
^ise  observed,  as  ;ell  as  ffew  a7Tfl'T  ^^^^^^^'^^^^  ^vere  like- 
good  deal  ^f  dZdoZnic  LH^^^^^  there  was 
egetable  tissue,  and  s2ul4  o?S   f  "i'"^ 

and  growinra^noS  wh  1  intermixed 
^"al  slencfer  ^  considerable  quantity  of  the 
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Lambeth  Company. 

26,  Waterloo  Road. —  Collected  16tli  December  1854,  by  Mr.  Mears. 

The  quantity  of  sediment  from  this  water  was  but  small,  and  con- 
sisted chiefly  of  organic  matter.  In  it  there  were  found  one  eel- 
like annelid  and  a  few  small  infusoria,  principally  of  the  genus  monae ; 
there  were  a  good  many  diatomacea),  including  several  frustules  of 
synedra  ulna,  two  or  three  of  a  second  species  of  synedra,  a  few 
frustules  of  gomphonema,  and  threads  of  meloseira  varians,  together 
with  five  or  six  green  rolling  sporules,  and  a  little  of  the  slender  fungus. 
Amongst  the  dead  organic  matter  were  a  great  number  of  the  brown 
ova  cases,  several  fragments  of  decaying  vegetable  tissue,  and  two 
broken  shells  of  Cyclops. 

126,  Waterloo  Road. — Collected  16th  December  1854,  by 

Mr.  Mears. 

The  sediment  in  this  instance  was  less  than  in  the  previous  sample, 
but  its  constituents  were  nearly  similar.  Amongst  the  infusoria, 
were  two  annelidse,  a  few  small  euglence,  and  many  monads,  there 
were  several  frustules  of  synedra  ulna  and  other  diatomaceas,  a  large 
number  of  the  brown  ova  cases,  some  of  the  slender  fungus,  and 
many  fragments  of  decaying  vegetable  tissue. 


t 

West  Middlesex  Company.  ^. 

77,  Upper  Berkeley  ^^ree^.— Collected  28th  September  1854,  by 

Dr.  Greenhow. 

Eight  or  nine  small  infusoria  were  seen  in  this  water  after  subsi- 
dence, as  well  as  nine  or  ten  entomostraceee,  Cyclops  quadricomis  in 
a  peculiar  condition  of  growth.  The  sediment  was  rather  conside- 
rable, and  in  it  the  following  organic  and  other  productions  were 
aeen: — three  small  worms,  anguillula  fluviatilis,  five  or  six  loricated 
infusoria,  a  species  of  euchlanidota,  several  actinophydes,  oxytricha 
pellionella,  vorticellae,  many  small  paramecia,  a  few  animalcules  of  the 
genus  coleps  and  lagenella,  five  or  six  of  the  genus  amphileptus,  and 
three  or  four  polyarthras.  Amongst  the  desmideae  Avere  four_  or 
five  fronds  of  scenedesmus  quadricauda  and  sc.  acutus,  and  pediaa- 
trum  boryanum;  amongst  the  diatomacete  were  many  frustules  of- 
cyclotella  operculata,  several  of  Nitzschia  sigma,  thi-ee  or  four  groups 
of  frustules  of  synedra  minutissima,  frustules  of  meloseira  varians, 
amphora  ovalis,  and  of  two  or  three  different  naviculae.  Amongst  the 
dead  organic  matter  were  a  great  many  fragments  of  shells  of  entomoa- 
tracese,  many  of  the  exuvial  masses,  and  other  debris,  intermixed  witb 
which  were  the  green  branched  threads  of  some  conferva,  and  the 
usual  fungus  with  slender  threads.  In  addition  to  the  brown  bottl^ 
shaped  sporules,  lagenella,  were  other  brown  sporules,  round  ano 
oval.    Fig.  17. 
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77,  Upper  Berkleij  Street.— CoWeciedi  12th  December,  1854  bv 
Dr.  Headlam  Greenhow.  '  ^ 

This  water  was  not  perfectly  bright  and  clear,  but  possessed  a 
shght  degree  of  opalescence.    After  subsidence  there  were  found  in 
the  fluid  part,  a  great  many  monads  and  other  small  infusoria  the 
sedmient  deposited  from  it  was  considerable,  and  consisted  mainly  of 
organic  mattei^  dead  and  living.    Amongst  the  animalculse  were 
numerous  vorticell*,  V.  convallaria,  sometimes  in  groups    a  fpw 
euglenje,  panophxys  chrysalis,  paramecia,   oxytrichS,  myriads  of 
monads,  and  a  great  many  vibriones  and  masses  of  same.  Amono-^t 
the  diatomaceoB  were_  a  yery  few  frustules  of  Nitzschia  si^ma 
and  some  of  synedra  minutissima,  cyclotella  operculata,  and  coccS 
placentula;  while  amongst  the  dead  organic  matter  ^ere  numerous 
fragments  of  decaying  yegetable  tissue,  hairs  of  animals,  scaW  a 
moth,  and  a  great  many  spicule  of  the  fresh  water  sponge  Low- 
mg  from  and  intermixed  with  the  dead  organic  matter  wer'e  Thrle 
^fferent  species  of  fungus;  in  addition  to  which  there  wei?  many 
thousands  of  the  brown  ova  cases,  single  and  in  masses.  ^ 


Chelsea  Company. 

27,  Lawrence  Collected  13th  September,  1854  by 

Dr.  Greenhow  and  Dr.  Hassall. 
Three  or  four  minute  infusoria  only  were  spph  \-n  +T.,-c  + 

-  number  of  coleps  hirtus,  and  a  few  euSenT  %f^^^  ^  gj>od 

belonged  to  the  genus  scenedrmu  f  T.  1 '  ^  -P^?'^^^ 

wprp  «PPTi     T^u   A-^    bt^eneaesmus,  ot  which  eight  or  nine  fronds 

27,  Turner  ««.«.-C„llectecl  13th  September.  1854,  by 

Dr.  Greenhow. 

'illZ  'Ttr'etlX?:"';^"'""'^.  "  -"te^-^fter 
"sted  principally  of  he  v,J  L  f       K""'"'^  ^^"^h  eon- 

Ajdea,  ox|trich!e,  and  parameein  V    S™™  "<=™™' 
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SoUTHWARK  AND  VaUXHALL  CoMPANY. 

From  St.  Thomas's  Hospital — Collected  October  1854,  by 

Mr.  Walker. 

This  water,  after  having  stood  for  several  hours,  was  still  dull  and 
opalescent,  while  the  sediment  deposited  was  very  considerable,  and  in 
it  the  following  organic  productions  were  specially  noticed: — several 
acari-likc  aninialcuUxi  of  the  class  tardigrada,  commonly  called  water- 
bears,  seven  or  eight  stentors,  stcntor  mulleri,  numerous  rotifers, 
many  large  paramccia,  bui'sariaj,  vorticelUe,  oxytricha  pellionella, 
amphilcptus,  and  several  animalcules  of  the  genus  colcps.  Amongst 
the  desmidete  were  a  great  many  of  the  lunar  scenedcsraus,  and  a 
few  pediastra ;  and  amongst  the  diatomaccae,  which  were  very  abun- 
dant, Avere  very  many  frustules  of  the  usual  cyclotcUa  and  Nitzschia 
sigma,  occasional  threads  of  meloseira  varians,  and  several  frustules 
of  synedra  minutissima,  navicula  amphisboena,  cymatopleura  solea, 
and  of  Nitzchia  dubia.  Amongst  the  dead  organic  matter  were  a 
great  many  of  the  pellet-like  exuvial  masses  of  the  entomostracea?, 
and  a  few  fragments  of  muscular  fibre  derived  doubtless  from  the 
fasces,  and  fragments  of  dead  vegetable  tissue ;  intermixed  with  these 
and  other  matters  was  a  large  quantity  of  the  slender  fungus,  and 
some  of  the  yellow  kind  also.    Fig.  19. 

12,  Neptune  Street,  Spring  Place,  Wandsicorth  Road.  From  Main. — 
29th  September  1854,  Sent  to  General  Board  of  Health  by 
Dr.  Ayres. 

This  water  smelt  very  offensively  of  sulphuretted  hydrogen,  and 
on  standing  at  rest  for  some  time,  sufficient  sediment  collected  at  the 
bottom  of  the  bottle  nearly  to  fill  two  teaspoons;  this  was  of  a 
blackish  colour,  and  abounded  in  many  different  kinds  of  organic  pro- 
ductions. It  contained  all  the  usual  elements  of  River  Thames 
and  Soutbwark  and  \ auxhall  Company's  water,  worms,  shells  of 
entomostracete,  dozens  of  spicuhc  of  sponge,  eggs  of  zoophytes,  &c. 
&:c.;  indeed,  a  volume  might  be  filled  v/ith  a  description  of  the  organic 
productions  present  in  this  water. 

3Ia{}iin  Crescent  Road,  Park  Boad.— Collected  18th  September  1854, 

by  Mr.  James  Frost. 
The  water  in  this  case  was  nearly  black,  and  thrcAV  down  a  large 
quantity  of  black  sediment,  the  colour  was  due  partly  to  the  presence 
of  iron,  derived  no  doubt  from  the  mains.  It  abounded  in  organic 
productions,  most  of  them  being  dead  when  the  water  was  examined. 
Many  dead  entomostraceas  and  rotiferaj  were  discovered,  a  great 
number  of  diatomaceaj,  especially  the  usual  species,  also  vibriones, 
and  numerous  spicula;  of  the  fresh  water  sponge. 

Main  in  Crescent  Road,  Park  i?oocf.— Collected  September  1854, 

by  Mr.  Samuel  Frost. 
This  water  was  very  dirty  and  opalescent,  from  the  presence  of  a 
very  large  quantity  of  organic  matter  in  solution,  the  smell  Avas  also 
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exceedingly  offensive.  The  residue,  wliich  was  very  considpml.u  • 
amount,  eons.ted  chiefly  of  organic  matter,  dead  an^l  liW^t^^  In 
It  there  were  found  a  great  number  of  infusoria,  including  dozens  of 
rot.fers,  andniany  otherrotifer^,_of  the  genus  anuraea,  as  well  as  several 
of  the  large  twisted  paraniecia;  amongst  the  diatomaceL  were 
noticed  especia  lyNitzschia  Sigma  and  cyclotella  operculata  jTmoT^st 
the  desmide^  there  were  a  few  pediastra;  a  good  many  spicuL  ^of 
the  fresh  water  sponge  were  likewise  present.  ^ 

Main  in  Crescent  Boarl,  Park  iJ.a^.-Collected  September  1854 
by  Dr.  Hassall  and  Mr.  Frost. 

This  specimen  was  obtained  from  the  same  localifv  + 
previous  waters.    After  standing  at  rest  for  some  t  it  ti  Uter  stTll 
remained  thick  and  opaque,  and  threw  down  a  very  copiousled  men 
In  the  fluid  part  there  were  discovered  a  o-rpnt  T  sediment. 
Wules  of  ey^^^^^^^^  operculata,  ^n^lt.l  1^1;^^:^^^^^ 
beaded  tln-eads  of  a  spec.es  of  fungus.    The  sediment  swaged' dth 
infasona  of  al  kinds,  mcluding  entomostrace^,  a  lar^e  nuXeroAl^ 
eeWike  annehd..  as  well  as  one  other  annelid,  resembl^^rthe  bt^^^^ 
worm,  also  animalcuia^  of  the  followino-  genera  br-xchionn^  n    .  •  ? 

&rltt^^^tT ^-^eCtt^tr^^^^ 

aDundant.    It  contained  also  a  very  We  cm^^^^i\t^       +1  ^  A 
slender  fungus  in  masses,  visible  t"^  tl  f  naled  eTe    th  v^'^^^ 
fungus,  together  with  many  of  the  exuvial  masses  deH;ed  from  thi 
entomostracea.,  numerous  spicula  of  the  fresh  water  we  axTdJ  d 
and  decaying  vegetable  tissue.  -ponge,  and  dead 


Neav  River  Company. 

3,  Broad  Street,  Golden  ^W-Collected  14th  December  1854,  by 

Mr.  H.  Miller.  ^ 


a  f^v  mVS  ?;nher  n''  ^f'  '7'  ^'^'^'^  ^''^^^  -^bsidence. 

animalcul4  as  wJl  n!  '^"f  o^^^^r  mmute  actively  moving 

altog  th  i^^^^^^  Tt  -ule  %  ''''''  "--be? 

a  few  eu.lenJ  as  vel  'o.  actinophrydes, 
brown  sta  iW  '  no^^^^^^  ^''T  moving  sporules,  some  large  flat  pale 
were  seef;  Xe^eTtte^ ^  of  another  brown  sp?rular  body 
convex  on  oi^^q  ''d  ^^^^^^^^^^t  lenticular  form,  being 

circular  apei  tu  -e     T^^^^^  '^'^  °PP°«i^«  '^^^^         a  larg? 

hundreds^of  Wuli  of  t  T'''7''''^''^  abundant,  there  being 
Beveral  frustlT  c^f  f  ^^^-^^  ^iff^^'^^t  species^ 

three  of  cymbe  h  one  of  ^^T^  of  gomphonema,  tVo  o^ 

-ig.a  hipVoc:";;:  i:^:rk:Lr7^^ 

there  Avere  also  -i  fnw  £i  tmeads  ot  tragiUaria  capucma  : 

fragments  o?    t^Sns,:' *™ 
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9,  Hopkins  Street,  Golden  Square. — Collected  14th  December  1854, 

by  Mr.  H.  Miller. 

In  this  specimen  the  sediment  was  rather  small,  and  like  the  pre- 
vious sample,  the  number  of  infusoria  was  not  great  in  proportion  ; 
they  consisted  of  one  river  annelid,  one  actinophrys,  and  an  oxytricha. 
It  contained,  however,  a  large  number  of  vegetable  productions, 
especially  diatomacece,  of  which  the  chief  were  the  different  species 
of  synedra  noticed  in  the  sample  of  New  River  water  from  Broad 
Street,  including  many  frustules  of  synedra  ulna ;  in  addition  to  the 
various  species  of  synedi-a,  there  were  a  great  many  frustules  of 
pleurosigma  hippocampus,  and  of  a  second  species  of  pleurosigma, 
with  nonstriated  frustules,  one  nitzchia  sigmoidea,  a  few  frustules 
of  the  genera  navicula,  cocconema,  and  gomphonema,  and  several 
threads  of  fragillaria   capucina.     The  only  desmideae  seen  were 
two  or  three  fronds  of  scenedesmus  quadricauda,  but  there  were 
a  few  threads  of  two  or  three  species  of  conferva,  belonging  to 
the  genera  zygnema  and  veslculifera,  some  green  moving  sporules 
were  likewise  observed,  as  well  as  a  great  many  of  the  brown  ova 
oases,  and  a  few  small  fragments  of  decaying  vegetable  tissue. 


East  London  Company. 
4,  Dock  5'^ree^.— Collected  14th  December  1854,  by  Mr.  Wildbore. 

The  quantity  of  sediment  deposited  from  this  water  was  rather 
considerable,  and  consisted  principally  of  organic  matter  intermixed 
with  numerous  gritty  particles ;  the  number  of  livmg  organic  pro- 
ductions contained  in  it  was  large,  and  included  several  species  and 
genera  of  infusoria,  and  the  same  of  desmideje  and  diatomacea;.  The 
infusoria  embraced  the  ordinary  genera,  as  monas,  coleps,  Parame- 
cium, oxytricha,  and  polvarthra,  together  with  one  or  two  annehdae. 
Anionast  the  desmidea;  noticed  were  fronds  of  desmidium  hexaceros, 
and  amongst  the  diatomaceaj  frustules  and  threads  of  meloseira  varians 
and  fragellaria  capucina,  frustules  of  pleurosigma,  cocconema,  and 
different  species  of  synedra.    In  addition  to  these  productions  there 
were  the  usual  species  of  fungi,  that  with  slender^  thi'eads  and  the 
yellow  branched  stalks  (the  quantity  of  this  last  being  considerable), 
pieces  of  vegetable  tissue,  and  fragments  of  granular  organic  debris. 

1,  Back  Church  Lane,  ^r/^YecAapeZ.-CoUected  13th  December  1854, 

by  Mr.  Wildbore. 
The  sediment  deposited  from  this  sample  was  rather  considerable, 
and  about  equal  to  that  from  the  previous  water.    The  same  pro- 
ductions were  likewise  met  with,  but  in  addition  a  few  others  were 
observed,  including  two  or  three  rotiferae,  frustules  of  diatoma  vul-  • 
gare,  synedra  ulna,  and  cymbella  cuspidata,  together  with  threads^  . 
meloseira  varians  and  fragillaria  capucina,  and  a  few  of  the  bio^  ; 
festooned  sporules.    The  quantity  of  dead  and  decay mg  oigau^:- 
matter  which  was  infested  with  the  slender  fungus  was  consideiabie. 
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Hampstead  Company. 
Al ,  Arlington  Street,  Hampstmd^oa±—Qo\\QQ\,Q^  16th  September 

This  water  wa^  somewhat  disagreeable  to  the  taste  and  smell  and 
was  rather  turbid;  the  sediment  deposited  was  considerable  and 
contained  numerous  living  organic  productions,  amongst  which  were 
noticed  several  dozen  animalcula3  of  a  species  of  braShionus,  srven 
or  eight  vorticelL^,  several  of  the  genus  amphileptus,  two  or  three 
oxytrich^,  several  of  the  genera  coleps  and  lagenella,  some  of  the 
ordinary  euglenaB,  rather  many  small  paramecil,  four  orTve  of  a 
species  of  euglena  resembling  E.  longicauda,  and  the  same  number  of 
pandorina  morum.  Amongst  the  desmide^  were  rather  many  pefatra 
and  scenedesmus,  and  two  closteria.    Amongst  the  diatSce^  w.r. 
several  asterionellas,  and  one  or  two  pleurosiLas  •  last  rthpf-  - 
rather  many  of  the  brown  peculiar  bodies  which  ^cctmS  to  abZ' 
antly  m  the  water  procured  from  the  Golden  SquarrdSr^^t  round 
and  green  sporules,  rather  large,  andgroups  of  bottle  gi4ersporules 
The  sediment  which  subsided  not  only  contained  tL  product^on^^  ' 
above  enumerated,  as  well  as  many  others,  but  was  comnosedTn 

same?  entomostrace^,  and  the  exuvia3^  of  thi 

47,  ArUr^gton  Street,  Han^pstead  Eoad  -C^^^^^^      20th  September 

1854,  by  Mr.  Botteler.  ^ 

ti.^  presented  characters  nearly  iden 

Ike  wo™  a  «t       JT"  l™«"-<>^t™.  "  brachionus,  one  eel- 

seen  was  ^ery  J^-TITa' f  fluV.*^'"-  P'^'^'^'™ 
P.  hexactis,  JLTm  and  P  ^P^™^'  P-  Regans, 


Kent  Company. 

From  i^^7^.r.-Collected  30th  September  1854,  by  Dr  Hassall 
accompanied  by  Engineer  of  Works.  ^ 

sub^rdtcT7he":  ^f^-  --Pl^te 

i-nere  was  scarcely  a  trace  of  visible  sediment/but 
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nevertlieless  there  was  sufficient  to  furnish  the  following  results. 
There  were  noticed  two  river  annelids,  several  of  a  loricated  animal- 
cula  allied  to  rotifer,  oxytrichne,  of  three  different  species,  several, 
a  few  animalcula  of  the  genera  ijaramecium,  coleps,  and  euglena; 
one  brown  motionless  sporule,  a  pleurosigma,  and  a  navicula,  a  dotted 
duct,  and  some  of  the  slender  fungus. 

From  Service  P/pe.— Collected  30th  September  1854,  by  Dr.  Hassall 
accompanied  by  Engineer  of  Works. 

Four  or  five  minute  infusoria  only  were  seen  in  this  water  after 
subsidence.  There  was  scarcely  a  particle  of  sediment  visible  to  the 
naked  eye,  but  yet  there  were  discovered,  with  the  microscope,  more 
than  a  dozen  of"'the  loricated  rotifer-like  animalcula,  nine  or  ten  very 
small  eel-like  annelids,  anguillula  fluviatilis,  three  animalcules  of  the 
genus  polyarthra,  two  euglena;,  several  monads,  two  or  three 
frustules  of  diatomacete,  including  meloseira  vanans,  and  a  httle  ot 
the  slender  fungus.    Fig.  21. 


The  following  conclusions  may  be  deduced  from  the  precedmg 
examinations  of  specimens  of  Water  procured  from  the  bERViCE 
Pipes  of  the  different  Metropolitan  Water  Companies  :—  ^ 

1st.  That  the  samples  of  water  procured  from  the  service  pipes  ot 
the  Southwark  and  Vauxhall  Company  abounded,  like  those  from  the 
cisterns  supplied  by  the  same  Company,  in  organic  matter,  living  and 
dead,  animal  and  vegetable,  including  entomostrace»,  annehd^,  in- 
fusoria, desmidea3,  diatomace^,  fungi,  fragments  of  ^^e^^J^^g 
dead  vegetable  tissue,  as  the  hairs  and  husk  of  wheat  and  othei 
vegetable  substances,  starchy  matter,  and  m  some  cases  even  frag- 
ments of  altered  muscular  fibre,  derived  from  the  fa3cal  matter  poured 
into  the  river  from  the  sewers.  ,  j  i.    <.  j 

2d.  That  many  of  the  same  species  of  productions  were  detected 

in  the  water  of  the  Chelsea  Company^.  ^'T  ^^ii^mthed 
Southwark  and  Vauxhall  Company,  although  in  g^'f    ^  ^^^^ 
numbers.    This  difference  is  attributable,  as  already  pointed  out 
rre  cLumstance  that  a  tolerably  efficient  method  of  filtration  of 
this  water  is  adopted  previous  to  its  distribution  c^^.thwirk 

It  has  been  declared  that  the  water  supphed  by 
and  Vauxhall  Company  is  filtered  previous  to  d-tnbution  F  o^^ 
the  results  derived  from  its  examination  we  can  f  ^J^^^;  beheve  that 
it  undero-oes  any  process  of  filtration  whatever  before  deln  eiy.  It 
\t  be  filtered  Tt  is  very  certain  that  the  method  adopted  is  all  but 
uselef  L  betw  en  itLdthe  water  of  the  Thames  as  taken  f^m 
&  a\  the  spot  at  which  the  Soutlvwark  -d  ^  ^^^^^^^^^^^ 
pany  obtains  its  supplies,  there  is  only  that  amount  of  ditieience 
which  would  arise  from  mere  subsidence  Southwark 

The  organic  productions  contained  m  the  water 
and  Vauxhall  Company  as  supplied  correspond  f^^^ly  with  those  o 
Thames  water  itself,  and  their  number  is  nearly  as_  great,  indeed 
s^o  Zndant  and  peculiar  are  the  P-^^^^  Vatrthis"  a" 
water,  near  the  bridges,  that  by  the  microscope  alone  tin. 
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that  of  the  Companies  which  take  their  sujinly  from  the  riv^r  Ti, 
near  the  metropoh's  may  be  readily  and  most  cerT-^^n W  ^Tf 
We  We  ah-eady  referral  to  the  ..e^  of  the  oecu^rencet  S^tt 
near  the  bridges  as  well  as  in  the  waters  of  those  Companies 
obtam  then-  supply  from  the  same  part  of  the  Thames,  of  eertai^species 
of  diatomacea.  found  only  in  brackish  water,  a  remarkable  and  in! 
por  ant  fact  Avhich,  independent  of  other  considerations,  is  snfficient 
to  show  that  this  water  ought  never  to  have  been  emjiloyed  for  the 
supply  of  the  metropolis.  ^  ^  ^"J-  me 

3d._  That  the  quantity  of  organic  matter  and  number  of  living 
organic  productions  contained  in  the  water  of  the  PFe.t  Middlesev 
Compcmy  was  very  considerable,  so  much  so,  indeed  as  to  ^-.Cl 
exceedingly  doubtful  whether  the  water  which  it  suppl  L  's  Itered 
before  delu;ery  or  not,  and,  if  filtered,  it  is  evident  thaTthe  proces  Ts 
far  from  eftectual.  piocess  is 

_4th  That  the  water  of  the  ITampstead  Company  as  supplied  like- 
vise  abounded  m  a  great  variety  of  organic  production  , ^several  of 
the  species  being  different  from  those  contained  in  the  Ei^e  ThniLs 
waters  It  is,  therefore,  very  doubtful  whether  this  water  is  filtered 
Some  of  the  samples  examined  have  been  distinctly  coloured  and 
have  even  emitted  a  somewhat  offensive  smell.  "^""^ea,  ana 

5th.  That  the  waters  of  the  Neio  Tliwr  nnri  it 
Co.npa.ies  the  one  .akin,  its  snppl/fro^The  N  t  iwf  tl5 
Lea  &c.    he  other  from  the  Thames  at  Brentforf,  both  contain  ^ 

re's^StTo'^r'™"  "■""■^    P™^-"^        "™       S  the  te  ^rith 

ducL^ns  were  howev^^^^  ^^^^^^'^"g  ^"f-soria  and  other  organic  pro- 
above  thrle  Commnl^  ^'^'.'^f'''  ^^^ry  sample  of  the  water  of  the 
establi  h  tL  f^7r  r.r^J'^*"'^  *^  examination,  sufficient  clearly  to 
S  so  deSral^^^^  Thf        "  "^^^  of  pu^iJ; 

are  all  river  watet  ^nd  n.  '"^P^^^^      '^^'^  ^^'^^  Companies  . 

of  contamination.  "'^  '''^^       ^^P°^^^     °^™^rous  sources 
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(5.)  Kesults  of  the  Microscopical  Examination  of  Wateb 
stored  in  Cisterns,  Butts,  and  Tubs,  with  Remarks  on  the 
State  of  those  Receptacles,  and  their  influence  on  the  Purity 
of  the  Water. 

There  is  great  variety  in  the  kind  and  size  of  the  receptacles 
used  for  the  storeage  of  water.     In  the  larger  houses  the  water  is, 
of  course,  received  into  cisterns,  Avhich  are  either  made  of  lead  or 
slate.    To  the  use  of  lead  for  cisterns  there  are  certain  objections, 
into  which  it  is  not  necessary  to  enter  here.  One  of  the  evils  attend- 
ing the  use  of  cisterns  is  the  position  in  which  they  are  too  often 
placed  ;  sometimes  they  are  situated  so  awkwardly  that  they  can  be 
reached  only  with  great  difficulty,   thus  offering  a  considerable 
obstacle  to  their  being  regularly  cleaned;  in  some  cases  they  are 
placed  immediately  over  the  water-closet,  so  that  the  water  imbibes 
the  emanations  which  proceed  from  it.     Another  evil  attending  the 
use  of  cisterns  is  that  they  are  often  out  of  condition  or  repair  ;  very 
frequently  the  ball-tap  will  not  act,  or  is  altogether  removed,  a  great 
waste  of  water,  with  inundation  of  the  premises  being  the  con- 
sequences; what  is  of  still  more  importance,  the  lid  of  the  cistern  is 
often  taken  away,  or  sometimes  it  is  not  provided  with  a  lid  at  all, 
the  water  is  thus  exposed  to  air  and  light,  and  the  generation  and 
development  of  animalcula  and  other  organic  productions  greatly 
promoted :  in  other  cases  the  lids  are  fastened  down,  so  that  it  is 
impossible  to  clean  out  the  cisterns  at  all,  we  have  seen  several 
instances  of  this  kind,  and  this  where  a  whole  court  is  supplied  by 
the  same  tank.    Examples  without  end  might  be  cited  of  cisterns  m 
all  the  conditions  above  described,  but  the  particulars  referred  to  are 
so  well  kuown  as  to  render  this  unnecessary. 

In  the  houses  and  cottages  of  the  middling  and  poorer  classes  the 
water  is,  for  the  most  part,  stored  in  butts,  tubs,  and  pans  ;  these 
commonly  have  no  lids,  and  they  are  unprovided  with  waste  pipes, 
so  that  it  is  not  only  a  matter  of  difficulty  to  clean  them,  but  the 
water  is  very  apt  to  flow  over  at  the  top,  and  saturate  the  soil  around 
the  house  ;  the  position  of  many  of  the  butts  and  tubs  is  also  often 
as  objectionable  as  that  of  the  cisterns.  Again,  in  many  cases  the 
size  of  these  receptacles  is  so  small  that  they  do  not  afl-ord  anythmg 
like  a  proper  supply  of  water.  _ 

In  a  great  many  houses  the  water  is  not  laid  on  at  all,  conse- 
quently there  is  no  provision  for  the  storeage  of  water,  but  the  daily 
supply  is  procured  out  of  the  house,  and  is  kept  m  any  jugs  dishes, 
or  pans  which  the  people  may  happen  to  possess,  and  which  are 
usually  placed  in  the  single  room  which  serves  as  kitchen,  sittmg- 

■  room,  and  bedroom.  ,  •    .  • 

Having  thus  briefly  referred  to  some  of  the  objections  attached  to 
the  diff-erent  kinds  of  vessels  in  which  the  water  stored,  we  wJl 
now  proceed  to  notice  the  character  and  quality  of  the  watei  con- 

*^'ln^the*report  on  water  from  cholera  houses,  we  have  already 
given  the  results  of  the  microscopical  examination  of  a  great  number 
of  samples  obtained  from  cisterns.     The  general  results  of  those 
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examinations  Avent  to  show  that  those  waters  were,  for  the  most  mrf 
largely  contaminated  with  organic  matter,  dead  and  living  I  shall' 
therefore,  now  onlj  state  the  results  of  a  few  additional  examina' 
tions ;  and  before  domg  this,  I  shall  proceed  to  notice  certain  o-eneral 
facts,  which  have  fallen  under  my  own  observation,  with  reference 
to  the  condition  of  water  stoi'cd  in  cisterns. 

A  very  great  evil  connected  with  cisterns  is  that  the  oro-anic 
matter  contamed  in  the  water  supplied  to  them  does  not  find  a 
ready  egress,  but  subsiding  from  day  to  day,  goes  on  accumulatino- 
at  the  bottom  of  the  cistern  ;  this  is  owing  to  the  tap  not  bein? 
inserted  mto  the  bottom  of  the  cistern,  but  some  little  distance  un 
the  side ;  this  liability  to  accumulation  shows  the  extreme  necessity 
that  exists  for  the  frequent  cleansing  of  cisterns ;  there  is  in  this 
respect,  a  most  lamentable  neglect  on  the  part  of  occupiers  'of  even 
superior  houses  ;  it  is  no  uncommon  thing  for  these  receptacles  not 
to  be  cleaned  out  for  months,  or  even  years.    The  consequence  of 
this  accumulation  is,  that  the  water  present  in  cisterns,  from  faults  of 
construction  and  the  neglect  of  cleansing,  usually  contains  a  much 
larger  amount  of  organic  matter  than  that  poured  into  them  from 
time  to  time. 

Another  bad  effect  of  the  storeage  of  water  in  cisterns  is,  that 
wheii  the  lids  are  off  which  is  so  frequently  the  case,  the  oro-anic 
matter  contained  m  the  water  is  placed  under  the  conditions  most 
favourable  to  its  development,  and  this  development  is  not  confined 
to  ammalcul^  and  other  invisible  forms  of  infusorial  life,  but  includes 
a  large  number  of  living  animal  and  vegetable  productions,  but  too 
plainly  visible  tothe  unaided  sight,  as  the  freshwater  shrimp,  ento- 
mostracea.  of  yarioiis  genera  and  species,  hydrc^  and  other  zoophytes, 
different  species  of  mollusca,  and  conchifera,  blood  worms,  and 
several  other  annelida. ;  while  different  species  of  conferva  and 
diatomace^  are  often  seen  growing  on  the  sides  of  the  cisterns,  and 

half  fifed"  w-th  .  ^^^^  ^--^  °f  -sterns 

half  filled  with  green  conferva  and  other  vegetable  and  animal  pro- 
ductions Some  of  the  conferve^e  and  diatomace*  being  attached  by 
roots,  and  the  hydr^  and  molluscs,  which  hold  on  to  these,  seldom 
escape  with  the  water  from  the  cistern  ;  this  is  also  the  case  with 

mos  ofThT       -^f  """f  ^  '^^'^-'^^  ^^'^^on,  since 

most  of  these  are  imbedded  m  the  sediment  at  the  bottom  of  the 

c^rio^'k  r  ^^^^P^-  entomostracet! 

ZT^I   f      the  whole  water,  pass  out  readily  throSgh  the  tap, 
and  may  frequently  be  seen  in  dozens,  especially  in  the^arm  wea- 
race°  :roW  "  ^^^^^  water  Srawn.^ Now  the  entomos- 

presencrof^^^^^^^^  '"'^'^  ^PP^'™^^  in  water  implies  the 

they  Drey  ^ZT'"'"?'         T^^"*^  ^^'^^  themselves,  upon  which 
een  irthe  wZ  ''^'/'"^  'P""^^  ^^^^^^"g  masses  are  to  be 

amor.swtrh^  '"n  TT'  of  fresh  water  zoophytes,  entnngkd 
S^orJnX  ''^'^"^"^"y  ^y^r^'  ^^nelida3,  and  a  g^eat  variety  of 
zoophy?ef  mTt  P^^.^V^tions.  I  forwarded  the  polyjodoms  of  two 
KdentTf^^rl  ^  Professor  Allman;  of  Dublin,  and 

Identified  one  as  paludicella  Ehrenbergii,  and  the  other  was 
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nlmost  to  a  certainty  plumatcUa  fruticosa.  A  bottle,  containing  a 
large  mass  of  these  zoophytes,  was  brought  to  me  by  Mr.  Walsh,  it 
was  taken  from  a  cistern ;  while  a  pickle-jar  full  of  the  same  was 
left  at  the  General  Board  of  Health  by  Dr.  Paris ;  these  zoophytes 
were  observed  to  make  their  appearance  suddenly  in  the  cisterns, 
and  therefore  in  f.ll  probability  were  not  developed  in  them.  On 
mentioning  the  sudden  ap]iearance  of  these  masses  in  cisterns  to 
the  engineer  of  the  Kent  Water  Company,  he  informed  me  thai  they 
were  frequently  developed  to  an  enormous  extent  in  the  iron  mains, 
and  this  under  great  pressure,  and  notwithstanding  that  light  is 
totally  excluded ;  their  sudden  presence,  therefore,  in  cisterns  is,  in 
most  cases,  probably  owing  to  the  dislodgement  of  some  large  mass 
from  the  main,  and  which,  becoming  broken  up,  is  discharged  simul- 
taneously into  a  number  of  different  cisterns. 

Although  a  great  deal  of  ignorance  is  too  often  met  with  on  the 
subject  of  water,  yet  this  is  not  always  the  case,  and  many  persons 
are  fully  alive  to  the  importance  of  obtaining  pure  water,  are  toler- 
able good  judges  of  its  quality,  and  do  their  utmost  to  obtain  it 
in  as  pure  a  state  as  possible  by  attention  to  the  condition  of  the 
cisterns,  &c.  We  have  already  referred  to  the  practice  which  pre- 
vails extensively  in  the  districts  supplied  by  the  Southwark  and 
Vauxhall  Company,  of  tying  over  the  service  pipes  pieces  of  musHn, 
flannel,  and  even  old  stockings,  for  the  purpose  of  intercepting  some 
of  the  impurities  contained  in  the  water ;  this  practice  is  still  more 
commonly  adopted  with  the  tap  of  the  cistern,  the  quantity  of  dirt 
and  organic  matter  obtained  in  this  way  in  a  short  time  is  often 
perfectly  surprising,  and  clearly  shows  that  the  water  supphed  by  this 
Company  cannot  possibly  be  filtered. 

The  condition  of  the  water,  as  contained  in  any  cistern  or  other 
receiver  which  is  uncovered  and  exposed  to  air  and  light,  may  be 
judged  of  to  some  extent  by  its  appearance  as  presented  to  the  eye 
alone.  We  have  constantly  observed  that  if  the  water  supplied  to 
the  cistern  itself  is  comparatively  pure,  it  continued  so  for  some  time 
as  contained  in  the  cistern ;  but  if,  on  the  contrary,  it  was  impure,  it 
speedily  became  still  more  so  after  being  received  into  the  cistern.  In 
this  Avay  the  water  of  the  Southwark  and  Vauxhall  Company  con-  • 
tained  in  cisterns  could  almost  invariably  be  distinguished  by  the  eye  ■ 
alone  from  that  of  the  Lambeth  Company, 

So  long  as  cisterns  continue  to  be  used,  and  it  is  to  be  hoped  that" 
they  wilAiot  be  employed  very  much  longer,  it  is  important  that  the 
water  should  be  supplied  daily,  instead  of,  as  it  is  in  too  many  cases? 
at  present,  every  second  day,  or  three  times  a  Aveek  ;  for  the  mere^ 
motion  and  agitation  attending  its  fall  into  the  cistern  has  a  greatt 
effect  upon  its  purity,  probably  owing  to  some  of  the  dead  organic- 
matter  becoming  broken  up  and  oxydlzed. 

In  the  preceding  brief  observations  sufficient  has  been  adyancedl 
to  show  that  many  serious  evils  are  associated  with  the  use  of  cisterns* 
and  other  receptacles  for  the  storeage  of  water.  These  evils  cam 
only  be  effectually  obviated  by  their  abandonment,  and  by  the  adoptions 
of  the  constant,  in  place  of  the  intermittent,  method  of  supply. 
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Results  of  the  Microscopical  Examination  of  Six  additional 
Samples  of  Cistern  Water. 

Lambeth  Company. 

126,  Waterloo  iJoarZ.— Collected  5th  September  1854,  by  Dr. 
Hassall  and  Dr.  Thomson. 

This  water  was  clear  and  bright,  and  in  it,  after  subsidence,  there 
were  discovered  only  three  or  four  minute  infusoria.  A  very  small 
quantity  of  sediment  only  was  deposited,  which  contained  scarcely 
any  mfusoria,  there  were  a  few  spiculte  of  fresh  water  sponge  and 
Irustules  of  a  species  of  navicula,  of  cyclotella  and  of  synedra  • 
also  a  few  exuvial  masses,  and  part  of  a  dotted  duct  or  vessel 

This  sample  of  water  may  be  regarded  as  a  very  favourable  one  of 
JLambeth  water  as  now  supplied. 


West  Middlesex  Company. 

77,  Upper  Berkeley  ^W.— Collected  28th  September  1854  by 
Dr.  Headlam  Greenhow.  ' 

■  This  water  was  somewhat  dull  and  opaque;  it  was  found  to  con- 
tarn,  after  subsidence,  one  or  two  paramecia,  a  good  -many  infusoria 
and  onepolyarthra  The  residue  was  rather  cmisiderable,  and  con-' 
tamed  numerous  infusoria,  including  one  oxytricha  and  many  vorti- 
cella.,  a  few  amoeba.,  and  a  good  number  of  actinophrydes,  apparentlv 
of  two  species  two  or  three  animalcula.  of  the^enus  iSer  the 
stems  or  polypedoms  of  some  fresh  water  zoophyte, thistulL  of  cvclo 
tel  a  operculata,  and  some  of  the  slender  fungus,  wirmuclf  d  ?t 
and  sandy  matter.  °    '  ^  "^^^ 


Chelsea  Company. 

12,  Lawrence  Street,  Cltelsea.-Qolletie^  I7th  September  1854,  by 

-Ui'.  Headlam  Greenhow. 

vellnw;  r''i '^^^  '^^^^'"^  considerable,  and  of  a 
oft  nZ?     T'  '\  P^^t  °f  the  yellow  fundus  so 

the  ^ofl/r '  '''''       T\  ^"^^"7  infusoria,  but 

menwXfl  °T"\'  productions  were  noticed  in  it :  fra^! 

Sa  aSy  infusoria  of  the  genSs 

Ss£  a  fS^X^^^^  quadricauda,  brown  granular 

like  ovnv;:.!  ?    '  of  slender  fungus,  and  several  of  the  pellet- 

iu^e  cxuvial  masses  derived  from  entomostraceee  ^ 

in  tanks!'"'''  'P^^^^^^°     the  Chelsea  water  kept 
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SOUTHWARK  AND  VaUXHALL  CoMPANY. 

Cistern  at  St.  Thomases  Hospital — Collected  October  1854,  bv 

Mr.  Walker.  ^ 

The  residue  in  this  instance  Avas  derived  from  the  subsidence  of 
five  gallons  of  the  water,  and  was  so  considerable  that  it  would  pro- 
bably have  weighed  nearly  two  drachms.  It  contained  numerous  large 
red  worms  nearly  an  inch  in  length,  as  well  as  many  dozens  of  smaller 
annelidfe,  of  which  two  species  were  made  out,  and  several  entomos- 
tracea;,  also  the  exuvias,  skins,  and  shells  of  the  same.  It  contained 
likewise  hundreds  of  rotiferaj  and  vorticellte.  Amongst  the  vegetable 
productions,  were  scenedesmus  quadricauda,  Sc.  limaris,  and  several 
species  of  pediastra ;  the  diatomacete  belonged  chiefly  to  the  genera 
Nitzschia  and  cyclotella.  Amongst  the  dead  organic  matter  were 
fragments  of  vegetable  tissue,  and  numerous  pieces  of  altered  mus- 
cular fibre,  these  last  being  doubtless  derived  from  the  foecal  matter 
poured  into  the  river. 

Cistern  at  St.  Thomas's  Hospital. — Collected  October  1854,  by 

Mr.  Walker. 

Another  sample  of  this  water  presented  the  same  characters  and 
contained  the  same  abundance  of  the  different  kinds  of  organic 
matters,  dead  and  living,  animal  and  vegetable,  as  were  noticed  in  the 
previous  sample. 


Hampstead  Company. 

47,  Arlington  Street. — Collected  10th  September,  1854,  by 

Dr.  Hassall. 

This  water,  like  those  obtained  from  the  service  pipe  of  the  same 
cistern  from  which  this  sample  was  procured,  possessed  a  yellowish 
tinge,  and  deposited  a  considerable  amount  of  sediment ;  this  con- 
tained a  large  quantity  of  organic  productions,  for  the  most  part  of 
the  same  genera  and  species  as  those  present  in  the  specimens  from 
the  service  pipe ;  those  which  were  most  abundant  were  two  or 
three  different  species  of  pediastrum  and  scenedesmus,  asterionella 
formosa,  a  species  of  lagenella,  and  two  or  three  species  of  brown 
moving  sporules. 

The  general  results  of  the  Microscopical  Examination  of  the  various 
specimens  of  Cistern  Water  have  already  been  stated.  The  principal 
conclusion  is  that  the  wliole  of  these  waters  in  use  in  the  metropolis 
abound  in  organic  matter,  animal  and  vegetable,  dead  and  hving, 
their  condition  being  even  worse  than  that  of  the  water  as  procm-ed 
from  the  service  pipes. 
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(6.)  Results  of  the  Microscopical  Examination  of  Watp-r 
procured  direct  from  the  Neav  River,  the  River  Lea  and  tt^ 
Thames,  and  taken  at  different  points.  ' 

River  Thames. 

_  The  samples  were  procured  from  the  river  at  the  following 
situations: —  ° 

Thames  Ditton.—This  being  the  highest  point  from  which  aft 
present,  any  of  the  Metropolitan  Water  Companies  obtain  their 
supplies* 

Chelsea  Beach,  from  Avhich  point  the  Southwark  and  Vauxhall  and 
supply        Companies  still  continue  to  take  the  water  which  they 

Hungerford  Bridge. 
London  Bridge,  and 

^^^^^^^'^^^■^^'^  within  a  few  yards  of  the  Hospital  Ship,  the  Dread- 


Thames  Water  from  Thames  Bitton.—QoW^^i^^  3rd  September  1854 

by  Dr.  Hassall.  ' 

This  water  was  comparatively  bright  and  clear,  possessed  no 
appreciable  odour,  but  was  somewhat  disagreeable  to  the  taste 

In  the  supernatant  liquid  there  were  discovered,  by  means 'of  the 
xnicroscope  a  considerable  number  of  infusoria;  one,  and  this  was 
the  most  abundant  was  remarkable  for  the  sudden  leaps  and  dSs 
which  It  took,  and  belonged  to  the  genus  polyarthra ;  a^second  S 
of  animalcule,  which  was  not  uncommon,  was  a  species  of  Para- 
mecium; several  of  each  of  these,  as  well  as  sometimes  other 
infusoria,  were  contained  in  nearly  every  drop  of  this  w.tPr  ... 
fr^Llnlttt^^^^^^^  -  I^alf  .UXftle^^  r  2C 

from^tlfTbf  *  l^'""^  '"'^f''^  "^""^  considerable  than  that 
wX  it    '  T'^^^'  examined.     Subjected  to  examination 

with  the  microscope,  however,  it  was  found  to  abound  in  a  Seat 
kSdfof  of  infusoria  and  diatomace.,  as  well  a   difff  en 

kmds  of  fungi;  amongst  the  infusoria  may  be  mentioned  .pecies 
be  ongmg  to  the  genera  rotifer,  oxytrlcha,  paramecimi ,  and  uvel  a 

IIamme,-smith.-Collected  August  1854,  by  Dr.  Hassall. 

fl  yelW  int    nd^  the  remaining  samples;  it  was  of  t 

diut  yellow  tint,  and  its  taste  was  disagreeable. 

paraLchuVlich  o cfcu^^^^^^  ^^P^^^^"^  -  ---^e 

waters  eximir^I         '"'^'''^       f  eater  or  less  numbers  in  all  the 

P  ncipally  belonging  to  tlie  genera  uvella  and  euglena,  a  few  diato- 
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macetCj  principally  meloseira  varians,  and  several  fronds  of  pedias- 
trum. 

The  deposit  was  many  times  greater  than  that  from  the  Thames 
Ditton  water,  and  it  contained  a  good  many  infusoria,  chiefly  of  the 
genera  oxytricha  and  paramecium ;  it  abounded  with  diatomaceaj, 
especially  navicula),  and  cells  of  cyclotella  operculata  and  meloseira 
nummuloides,  and  there  were  also  discovered  in  it  hairs  of  wheat 
fragments  of  decaying  vegetable  tissue. 

Chelsea  Reach. — Collected  August  1854,  by  Dr.  Hassall  and 

Dr.  Thomson. 

After  having  stood  the  usual  time,  the  water  remained  decidedly 
tui-bid  and  opalescent,  mvich  more  so  than  the  previous  sample ;  it 
was  of  a  yellow  colour,  and  disagreeable  both  to  the  taste  and 
smell. 

In  every  drop  of  the  fluid  portion  examined,  numerous  living  animal 
and  vegetable  productions  occurred ;  the  infusoria  belonged  chiefly 
to  the  genera  paramecium,  coleps  and  uvella,  a  few  of  the  peculiar 
jumping  animalculfe  already  noticed,  polyarthrai,  also  occurred,  Avhile 
there  were  many  green  and  brown  sporules,  probably  of  conferva 
and  diatomacese,  as  well  as  a  few  frustules  of  cyclotella  operculata. 

The  deposit  was  of  a  light  brown  colour  and  large  in  quality,  very 
many  times  larger  than  that  of  the  Hammersmith  water ;  it  consisted, 
like  that  of  the  remaining  samples,  in  great  part  of  earthy  matter 
mixed  with  various  organic  substances.  There  were  detected  in  it  rather 
many  infusoria,  chiefly  vorticella3,  oxytricha  pellionella,  pararaacia, 
actinophrides,  and  rotifera,  also  coleps  hirtus,  acineta  mystacina,  and 
euglena  viridis ;  a  great  many  diatomacete,  especially  Nitzschia  sigma, 
meloseira  varians,  M.  nummuloides,  synedra  minutissima,  cyclotella 
operculata,  and  navicula  amphlsboena;  amongst  the  desmideaj  clos- 
terium  Ehrenbergii,  and  pediastrum  pertusum  were  noticed ;  lastly, 
much  fungus,  hairs  of  animals,  of  the  husk  of  wheat,  and  fragments 
of  dead  vegetable  tissue  were  present.    Figs.  22  and  23. 

Hungerford  ^r/tZj/e.— Collected  August  1854,  by  Dr.  Hassall 

and  Dr.  Thomson. 

This  water  was  certainly  still  more  opalescent  than  the  Chelsea 
water,  it  Avas  more  deeply  coloured,  and  smelt  and  tasted  more  dis- 
agreeably. .    _  . 

The  number  of  living  organic  productions  contamed  m  this  water 
was  less  than  that  from  Chelsea,  although  a  single  drop  of  it,  even 
after  subsidence,  could  not  be  taken  without  some  benig  discovered ; 
there  were  observed  numerous  green  and  brown  sporules,  animalciilaB 
belonging  to  the  genus  euglena,  and  a  few  of  the  polyarthra3  alreaay 
noticed. 

The  deposit  contained  but  fcAV  infusoria,  but  many  diatomacese, 
chiefly  cyclotella  operculata,  Nitzschia  sigma,  meloseira  nummu- 
loides, with  a  few  navicular ;  there  were  also  discovered  in  it  fragments 
of  veo-etable  tissue,  husks  of  wheat,  a  few  pieces  of  altered  muscular 
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fibre,  and  some  of  the  black  carbonaceous  matter  derived  from  th. 
sewers.    This  water  was  evidently  contaminated  with  sewa-- 
deposit  was  greater  from  this  than  from  any  of  the  other  sampled 

London  Brid^e.-Collected  August  1854,  by  Dr.  Hassall  and 

Dr.  Thomson. 

This  water  was  also  opalescent  after  standino-  tliP  ii<=noi  +•  i 
its  s^ell  and  taste  were  Weable;  it  coi  d  "e™!  ma'nv 
infusoria  as  the  Chelsea  water.  ^ 

The  deposit  was  less  considerable,  and  there  were  present  in  if  n 
good  many  diatomacea.  and  infusoria.  The  animalcuS  beloved  to 
the  genera  paramecium,  oxytricha,  and  actinophrys  •  theXtoln. 
prmcipaUy  to  cyclotella,  Nitzschia,  and  nivicuk  *^'Vi! 
observed  in  addition  one  or  two  of  th^  small  ZTlnneM^'ZuZZ 
o"::"^"^''""^'^"  of  the  genus  pediastrum,  andlflS 
The°  surface  of  this  water,  after  having  stood  for  some  timP  h. 

<?r«A._CoIleoted  August  1854,  by  Dr.  Hassall  and 

Vr.  Ihomson. 

This  water,  like  the  others  obtained  in  the  vicinitv  cF  *v,«  . 
pohs,  was  opalescent  and  of  disoreeable  taste  n^T     ^  ■/ 
a  great  man'y  anin,aleute,  thon|h"  ot  o  2  Chl°™'T'' 

Bridge,  plenty  o?  a'SSc^rof  ?hf  ^:;e?a™lt^£"^^^ 

two  or  th^rfraLents^of  n1ir''r'^*'"r        P-^^a^f""";  hstly, 
and  portions  of  £;i";%tgetSf tiZr ^'^ 

New  Eitee  Coufasy. 
.      River  at  Sadler  s  mik^Con,<^i  7th  October  1854.  by 

Dr.  Hassall.  ^ 

or^^Ti:^  I'rlr  Lr •  ^  ^  monads, 

ment%f  1  dotteriuct    i  t  motion,  and  a  minute  frag- 

large  deposit,  and  there  tt  "  Tf'""^.  '''''  '^'"'''^  ^^^^^  a 
of  infusoria  of  various  kLcTs  i   1  r''''^  ^  S^'^^^*  ""^^ber 

sHellofsame;  severa  eu^W  rotifera^,  and  a  broken 

a  few  of  a  lame  snn.  .rfr.S  several  small 

paramecia, 

°;any  monads?  AmoSsJ  tho'd^^"''^''"^'™  ^^^^-^^^^^^^  and  a  great  , 
«Ina,  and  of  other  of  !  ^^^^'^  f^'^^^tules  of  synedra 

otner  species  of  synedra,  a  few  of  two  different  species 
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of  surrlrclla  and  pleurosigma,  together  with  filaments  of  oscillatoria ; 
there  was  also  found  some  of  the  usual  slender  and  yellow  fungi, 
spiculaj  of  the  fresh  Avater  spopge,  and  several  fragments  of  husk  of 
wheat. 

The  threads  which  we  have  usually  described  as  those  of  a 
yellow  fungus  bear  considerable  resemblance,  as  already  remarked, 
in  colour,  mode  of  branching,  and  in  their  tapering  form,  to  the 
stems  of  the  production  described  by  Ehrenberg  under  the  name  of 
authophysa ;  it  is  difficult  to  identify  the  genus,  in  consequence  of 
the  absence  of  the  animal ;  in  one  or  two  cases,  however,  we  have 
seen  the  uvella-like  animalcula  attached  to  the  stems. 


EivER  Lea. 

From  New  Canal  just  above  the  Water  Works  of  the  East  London 

Water  Company,  JBoio. 

Collected  7th  October  1854,  by  Dr.  Hassall  and  Dr.  Thomson. 

The  fluid  part  of  this  specimen  of  water  contained  two  euglen« 
and  many  infusoria  of  the  genus  monas.  In  the  sediment  there  were 
discovered  a  large  number  of  organic  productions,  living  and  dead, 
animal  and  vegetable.  Amongst  the  animalculee  noticed  were  two 
polyarthrge,  many  euglense,  and  an  animalculse  bearing  a  resemblance 
to  a  species  of  halteria,  together  with  a  few  paramecia,  one  oxytricha, 
and  numerous  monads.  The  vegetable  productions  consisted  of  diato- 
maceffi  principally  and  fungi,  the  former  embracing  the  genera 
navicula,  cymbella,  cocconema,  isleurosigma,  (including  one  frustule 
of  P.  hippocampus,)  also  a  thread  of  meloseira  varians ;  two  pediastra 
and  one  closterium]  were  the  only  desmidete  seen.  Of  the  fungi 
three  species  were  found,  one  in  germinating  sporules,  the  usual 
slender  fungus,  and  the  yellow  branched  production  above  referred  to. 
Amongst  the  dead  organic  matter  were  portions  of  the  shells  of  ento- 
mostracea3,  and  pieces  of  decaying  vegetable  tissue. 


The  following  conclusions  may  be  deduced  from  the  foregoing 
Microscopical  Examinations  of  the  waters  of  the  Thames,  New 
Biver,  and  Lea : —  . 

That  oro-anic  matter,  both  dead  and  livmg,  animal  and  vegetable, 
was  present  in  very  considerable  amount  in  the  whole  of  the  waters 
Bubiected  to  examination. 

That  in  all  the  waters  living  animal  and  vegetable  productions 
were  discovered  in  considerable  numbers,  and  these  not  merely  m 
the  deposit,  but  in  nearly  every  drop  of  each  of  the  waters  after  they 
had  stood  the  usual  time,  and  after  all  but  the  lightest  solid  matter 
and  the  more  active  living  infusoria  had  consequently  subsided. 

That  nearly  all,  if  not  the  whole  of  the  living  productions  noticea, 
infusoria,  diatomaceaj,  and  desmidea^,  belonged  to  ^^era  and  species 
which  have  been  long  known,  and  which  have  been  described  in 
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systematic _wol-ks  for  years;  moreover  the  great  majorltv  of  thp,..  ..o 
present  in  impure  waters  at  nearly  all  times  and  seasons 

That  amongst  the  organic  productions  in  the  Avater^  nf  +1.  w 
Middlesex,  Chelsea,  and  Southwark  and  VauxhX  ComW 
several  species,  principally  diatomacece,  which  occur  only  in  ZldZh 
water,  as  Nitzschia  sigma,  and  meloseira  nummuloides     This  fn  of 
clearly  shows  that_  a  certain  portion  of  sea  water  finds 'its  way  into 
the  Thames  as  high  up  as  the  sources  from  whence  the  o 
Compames  take  their  supplies.    The  number  of  these  protei^^^^^ 
IS  far  less  m  the  water  of  the  West  Middlesex  CoZZv  Zl 
still  higher  up,  as  at  Kew,  they  appear  to  be  nearly  lo7  .Ttolp 
ther    When  we  consider  that  a  few  miles  lower  d^own  thl  Hvfr" 
as  at  Gravesend,  the  water  is  quite  salt,  the  fact  thJ  Thl  ' 
w^ter^near  London  should  be  this  affected  needtaJdly  o^^Ton 

That  in  none  of  the  waters  was  anything  observed  which  oonl.l  !,„ 
supposed  to  exert  any  specific  effect  in  theVoduction  of  cholera 

That  the  presence  of  all  these  various  living  productions  in 
large  numbers  clearly  demonstrates  the  very  impure  cwTtev  J^K 
whole  of  these  waters,  especially  that  of  the  TWs  aTtal  L1 
the  nver.    Between  the  samples  of  water  take^  nU,- tl    l  •  j 

S4= ----  -  ^t^:hi 

consequeuce  ofthe  ^I/r^   •  purification.  Another 

ofearlhr«d  d  ffLes  them  f  'h?™       the  finer  particles 

brought  info  contact  lith  S  water  ;  they  are  thus 

mainly  from  tie  sXeranh 

there  is  b„t  5  ^^^^"^  fragments  thev  adhere.  Now 

«te   isteat  SfleT  t^V'"-  'J?»-P-«o-  of  the  org^Tc 
■matter.  the'Sorirint  audi'' 

soft  ind  yiS/  ?h  '^^1'  ^^^y  to  be  quite 

not  preseLt;^^^^^^^^^^  the  river,les 

'  ome  Idea  of  the  quantity  of  organic  matter  present  in  the  water  of 
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the  Thames,  near  London,  may  be  obtained  in  the  following  simple 
manner: — if  a  little  of  the  sediment,  after  being  well  dried,  be  held  up 
for  a  minute  or  two  over  the  flame  of  a  candle  it  will  emit  an  odour 
which  is  most  disagreeable  and  disgusting,  arising  from  the  evolution 
of  gases  from  the  decomposition  of  the  organic  matter. 

I  have  already  referred  more  than  once  to  the  occurrence  in 
Thames  water,  near  the  metropolis,  of  productions  which  belong  to 
salt  or  brackish  water,  a  fiict  which  shows  that  a  certain  quantity 
of  that  water  must  actually  make  its  way  up  the  river  considerably 
beyond  Chelsea.  This  one  circumstance,  independent  of  all  other 
considerations,  is  sufficient  to  condemn  the  River  Thames  in  this 
part  of  its  course  as  a  source  of  supply.  The  fact  that  chlorides  are 
frequently  present  in  water  near  the  metropolis  in  considerable 
amount  has  often  been  noticed.  It  has  hitherto  been  considered  that 
these  were  derived  almost  entirely  from  the  sewage  poured  into  the 
river,  and  although  there  is  no  doubt  but  that  this  is  so  to  some 
extent,  yet  unquestionably  in  many  cases  the  principal  part  of  those 
chlorides  is  introduced  through  the  portion  of  sea  water  brought  up 
by  the  tide. 


(7.)  Results  of  the  Mickoscopical  Examination  of  some  of  the 
Deeper  Spring  and  Well  Waters,  principally  in  and  near 
London. 

The  position  assumed  in  the  remarks  made  introductory  to  the 
report  on  water  being  correct,  viz.,  that  the  presence  of  organic  pro- 
ductions, and  especially  of  infusoria,  is  to  be  regarded  as  a  sign  of 
impurity,  and  as  an  evidence  of  contamination,  then  the  deeper  well 
and  spring  waters  which  have  not  been  exposed  to  any  source  of  un- 
purity,  ashj  proximity  to  cesspools  or  privies,  ought  to  be  free,  or 
nearly  so,  from  those  evidences  of  contamination,  and  they  should 
not  contain  organic  productions,  either  dead  or  living,  especiaUy  the 
latter,  of  any  kind  or  description. 

In  order  to  ascertain  if  this  be  so  or  not,  we  have  prociu-ed  speci- 
mens of  some  of  the  deeper  well  and  spring  waters,  obtained  for  the 
most  nart  in  and  near  London.  The  results  of  the  microscopical 
examination  of  these  waters  we  shall  shortly  proceed  to  state. 

Th-re  are  a  few  precautions  which  should  be  observed  m  the  col- 
lection and  examination  of  these  waters;  the  bottles  should  be^^'m- 
chester  quarts,  they  should  be  thoroughly  cleansed,  and  they  should 
not  have  been  used  for  the  same  purpose  before,  lest  animalcul^  or 
other  matters  should  have  been  left  behind  from  the  Pfvious  water. 

The  sediments  or  residues,  if  any,  should  be  separated  as  m  otner 
cases,  but  the  greatest  care  is  requisite  that  the  glasses  used  ior  siib- 
sidence  should  be  scrupulously  clean;  lastly  the  cells  and  glass 
covers  used  in  the  microscopical  exammation  of  the  waters  ^^f^J 
new,  and  should  not  have  been  previously  employed  for  the  .ame 
purpose. 
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Should  it  appear  as  the  result  of  the  following  examino+mr,.  *u  x 
these  waters  are  free,  or  nearly  so,  from  livino-  or<.nnT  ? 
then  very  valuable  results  wi/ha;e  beerarrlved  ^rfirtt^^"^^^^ 
will  have  been  obtained,  by  which  all  waters  ZyVZC^t^^^ 
regards  their  purxty  and  freedom  from  organic  maLr,  th T^t^^^ 
and  most  mjurious  contammation  to  which  water  is  sub  ect 

Further,  the  fact  will  be  established  that  there  are  'in  nature 
waters  furnished  m  abundance,  and  capable  of  beino-  sunnHprl 
domestic  use,  which  are  for  the  most  part  free  fxom  cont  r 
with  solid  , organic  matters,  and  which,  i^pi^sent  ^l^l,  l^ruan;" 
Z^^'  """'^  "^^^""^^'^^  ''''  ^-gl^est^^otveTof'th: 


mil  in  Trafalgar  Sq uar e.~Collected  25th  November  ]8'54 
by  Mr.  J.  H.  Sandwell.  ' 

After  prolonged  examination,  not  a  vestige  of  solid  or<ranic  matter 
was  detected  m  this  water.  ^iodnic  mattei 

Artesian  Well,  riccadill^.-CoWected  16th  December  1854 

by  Mr.  Miller. 

A  .;ery  small  quantity  of  sediment,  of  a  yellowish  colour  was  dp 
posited  from_  this  water,  but  more  than  might  have  been  antidmted" 
The  infusoria  present  consisted  of  one  wheel  animalcX 
vulgare  and  two  of  the  eel-like  annelid.    In  addition  w.f 
httle  of  at  least  two  different  species  of  fun^i  or  bebn^  n  "  I  k 
genus  dactylium,  three  pieces'of  dotted  d5  ts,  a  f  S  of  fii' 
:?thV]itTg -f;*^^^^^^        -  ova  ca^toglht 

Pump  in  Yigo  ^^r..^.-Collected  16th  December  1854  by 
„,  Mr.  H.  Miller.  '  ^ 

it  contained  a  ^ood  m^w  of  f  t         '"''^  ^'^^'^  ^''''''^ 

one  bunch  of  thCl  .     ^T"       ''''''''  ^"^^^^  '^^^^  ^^^sses. 

Of  decaying  vS:S:^:::!r;^r^^-^^^^^ 

-^^^^^^'^^-^  -  -e 

.    Spnng  in  H.de  Par/e.-Co]lected  llth  December  1854  by 

Mr.  J.  H.  Sandwell.  '  ^ 

'  vr^  I^egree  of  Hardness,  16-5°. 

living  ortn]rlTC^^^^^^  ^^"^^  ^^^^  ^^^^^  ^^^^^  y 

^    oanic  pioductions  discovered  by  means  of  the  microscope. 
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Well  in  Camden  Town.—  Collected  30th  November  1854,  by- 
Mr.  J.  H.  Sandwell. 

There  were  detected  with  the  microscoy)e  in  this  water  only  five 
or  six  minute  monads,  and  a  very  few  yellow  fragments,  composed, 
probably,  of  decayed  organic  matter. 

Well  at  Messrs.  Barclay  and  Ferkins\ — Collected  23d  November 
1854,  by  Mr.  J.  H.  Sandwell. 

After  having  stood  some  time,  this  water  deposited  a  few  brownish 
fragments,  composed  apparently  of  decayed  organic  matter,  together 
with  a  minute  fragment  or  two  of  decaying  vegetable  tissue ;  the 
only  living  productions  discovered  were  two  minute  infusoria,  about 
the  size  of  monads. 

Well  at  Messrs.  Combe,  Delqfield,  and  Co's — Collected  24th  October 
1854,  by  Mr.  J.  H.  Sandwell. 

Desrree  of  Hardness,  5°. 
In  this  water  but  two  minute  infusoria  were  seen,  and  a  very  few 
^crystals  of  carbonate  of  lime. 

Well  at  Messrs.  Meux  and  Co.'^— Collected  27th  November  1854, 

by  Mr.  J.  H.  Sandwell. 
A  very  minute  quantity  of  sediment  subsided  from  this  specimen, 
which  consisted  of  brown  amorphous  matter,  with  a  little  grit,  no 
organic  productions  seen,  except  a  few  stationary  vibriones  in  clusters. 

Well  at  Messrs.  Wiithread  and  Co.'s — Collected  27th  November 
1854,  by  Mr.  J.  H.  Sandwell. 

Scarce  a  trace  of  sediment  subsided  from  this  water,  all  that  could 
be  discovered  was  a  very  minute  quantity  of  yellowish  matter,  and 
a  few  particles  of  grit.  Not  a  single  animalcule  of  any  description 
was  present. 

Well  at  Messrs.  Reid  and  Co.'s— Collected  27th  November  1854, 

by  Mr.  J.  H.  Sandwell. 
Not  a  particle  of  sediment  nor  a  single  organic  production  could 
Idb  detected  in  tltis  specimen  of  water. 

Well  at  Messrs.  Calvert  and  Co.'s— Collected  27th  November  1854, 

by  Mr.  J.  H.  Sandwell. 
After  standing  for  some  time,  a  little  brownish  amorphous  matter 
—3  deposited;  in  this  was  discovered,  with  the  microscope,  one  eel-hke 
annelid,  a  single  thread  of  osciUatoria,  a  little^  slender  fungus,  and  a 
few  minute  fragments  of  decaying  vegetable  tissue. 

Well  at  St.  Bartliolomeio''s  Hospital— C^oWeciQ^  November  1854, 

by  Mr.  J.  H.  Sandwell. 

A  very  minute  quantity  of  sediment  was  deposited  from  tliis  water. 
Amongst  the  infusoria  found  in  it  were  six  or  seven  of  a  species  ot 
eel-like  annelid,  diiFering  from  the  ordinary  ™r  worm  m  the  form 
nf  the  tail  which  was  prolonged  mto  a  kmd  of  hau'  oi  bnstie,  a 
?otifer,  !and  leveral  small  oxytrichce.    Amongst  the  vegetable  pro- 
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ductions,  one  large  thread  of  aei-een  conferva  n  nn^J^^i  j 
the  slender  &„/us  were  seen  f  it  .lTco::^:X.7l:^'fi;Z  f 
and  rather  many  other  fragments  of  dead  and  dee^yb/  «Sfe 
tissue^  and  a  little  gntty  matter.  ''^   ^  vegetable 

TO/ a;  Collected  29th  November  1854  Iw 

Mr.  J.  H.  Sandwell.  '  ^ 

This  specimen  of  water  at  first  presented  a  slightly  reddish  tino-. 
and  thre^.  down,  a  ter  standing  for  a  time,  a  consid^e  able  d^^^^^^^^ 
also  of  a  reddish  colour,  and  which  was  o-Httv  ihr.  ^  i  "^posit,, 
babl.  dne  to  the  presence  of  caiW^of1it.''Vo?rdri:i^ 
malculeseen,  or  any  other  description  of  organic  production 

Well  at  Toothiff.—Colhcted  30th  November  1854  bv 
Mr.  J.  H.  Sandwell.  ^7 
_  This  water  presented  a  dull  and  opalescent  appearance  but  not  « 
smgle  hvmg  production  of  any  kind  or  descri^Ln  was  fcerned 

Spring  at  Waiford.-Collected  24th  November  1854  bv 
Mr.  J.  H.  Sandwell.  '  ^ 

.  Degree  of  Hardness,  18-5°. 

This  water  was  perfectly  clear  and  brio-ht  and  nff^r  T.n  •      ^  -. 
the  nsnal  time,  the  only  organic  productiot  V^undtlt  wSfe^^ 
SD.  minute  infusoria,  about  the  size  of  monads,  no  other  soM  m.ner  of 
any  description  was  seen  in  this  water,  with  the  excen?  on  off  ^ 
gimips  of  crystals  of  carbonate  of  lime.  exception  of  a  few 

Surface  water  at  Farnham.^Collected  6th  December  1854  by 

J.  M.  Paine,  Esq.  '  ^ 

the  thalbm  of  n  i     P^®^^"*         also  a  small  quantity  of 

TAe  sa^e.from  tap  at  M.  PaiMuse.-Colkctei  16th  Deeem- 
ber  )  854,  by  J.  M.  Paine,  Esq. 

«.ett'':?:txt::rur"  xf^^^ --■^  -^i'- 

paramedum  a  fe'v  'i.  °^™rt"='=l  .  two  or  three  oxytricha,,  a 
«f  the  slend  r  fnnluT  ^  de,r"'°  tog'^'her  with  tln-eads 

Pieees  of  decayLl^^getue  tit?.™ "  """^'^'^^  "'—^ 
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Spring  at  Waddon  Farmyard,  adjoining    Beddington. — Collected 
23d  November  1854,  by  Mr.  J.  H.  Sandwcll. 

Decree  of  Plardness,  12°. 

This  water  let  fall  a  small  quantity  of  brown  sediment,  chiefly 
organic.  In  this,  only  three  infusoria  were  seen,  viz.,  two  annelidae 
and  one  other  rather  larcce  animalcule.  It  abounded,  however,  in 
vegetable  productions  of  different  genera  and  species,  as  follows:  — 
numerous  threads  of  confervaj,  embracing  two  species  of  vesiculifera 
threads  of  oscillatoria,  zygnema  and  lyngbya.  Of  the  desmide^e,  three 
fronds  of  pediastra  only  were  seen,  but  a  good  many  diatomaceas, 
which  included  especially  meloseira,  two  species,  as  M.  varlans  and 
M.  arenosa,  navicula,  pinnularia,  nitzschia,  and  fragillaria,  with  a  few 
frustules  of  two  or  three  species  of  synedra. 

Amongst  the  dead  organic  matter  were  broken  pieces  of  shells  of 
daphnia,  many  fragments  of  spiral  vessels,  and  other  decaying  vege- 
table tissue. 

Well  at  Messrs.  AUsopp's,  Burton-on- Trent— Collectedi  30th 

November  1854. 

After  subsidence,  not  a  single  animalcule,  even  a  monad,  could  be 
discovered  in  this  water.  The  only  solid  contents  which  were  pre- 
sent were  a  few  simple  and  aggregated  vlbriones,  and  the  threads 
and  sporules  of  a  fungus,  one  small  piece  of  firwood,  and  three  or 
four  fragments  of  decaying  vegetable  tissue. 

Well  at  Messrs.  Allsopp's.— Collected  30th  November  1854. 

A  second  specimen  of  Burton  water  was  subjected  to  microsco- 
pical examination,  and  this  was  found  to  be  equally  free  from 
animalcula  or  infusoria. 

Mr.  Allsopp,  in  a  letter,  gives  the  following  account  of  the  Burton 

M^eWs  ':  "They  are  not  more  than  32  feet  in  depth  and  about  21  feet 

in  diameter ;  they  take  their  source  from  some  bills  in  the  neighbour- 
hood, which  abound  in  gypsum,  and  the  water  passes  through  gravel 
and  a  stratum  of  quicksand,  which  often  impedes  the  operations  of  the 
borer." 

Well  at  Messrs.  Bass  and  Co.'s,  Biirtun-on- Trent  {Old  Brewery).— 
Collected  1st  December  1854. 
A  minute  quantity  of  sediment  visible  to  the  naked  eye  subsided 
from  this  water ;  in  it  there  were  discovered  several  infasoriri,  em- 
bracincr  the  following  genera:- two  of  the  eel-like  annehd,  eight  ot 
the  usual  species  of  vorticella,  also  one  of  another  species,  and 
five  or  six  monads:  it  likewise  contained  sporules  and  threads  ot 
funo-i,  some  of  the  brown  ova  cases  before  referred  to,  five  or 
six%ery  smaU  fragments  of  decaying  vegetable  tissue  and  some 
yellow  organic  debris. 

Well  at  Messrs.  Bass  and  Co.'s,  Burton-on-Trent  {New  Brcxcery).- 
Collected  1st  December  1854. 


mises 
were 


This  specimen  of  water  was  procured  from  another  well  on  the  pre- 
ses  of  Messrs.  Bass  and  Co.  The  only  living  productions  disco,  eiea 


one  monad  and  three  or  four  threads  of  the  slender  fungus 
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The  following  are  Samples  of  the  Water  of  the  Woolavich  Pr  tt^^ 
STEAD,  and  Chaklton  Company.  ' 

Covered  Beservoir.-Colhcted  16th  December  1854  bv  Dr- 
Hassall  and  Professor  Clark.  '  ^ 

Degree  of  Hardness,  8-25° 
mt  the  smallest  particle  of  ^organic  matter  of  any  descrintion 
was  present  an  this  water,  but  only  a  minute  denosit  ^  • 

crystals  of  carbonate  of  lime.  ^  microscopic 

Tajj  of  House  of  Mr.  Rickston,  ^Foolwich.—Collected  1  Rih  Pio.  u 
1854,  by  Dr.  Hassall  and  Professor  Clark. 
Degree  of  Hardness,  8-25°. 
The  only  evidence  of  the  existence  of  oro-anicimtfpr  ri;.^        i  • 
this  water  ,v-as  a  single  infi„itessimal  aninlST^utf  cSf 
carbonate  ofl,me  were  rather  more  abundant  in  tS  than  ,f  th5 
previous  sample.  ™  ^'^^ 

ra.-Colleoted  16th  December  1854,  by  Dr.  Hassall  and 

Professor  Clark. 
Degree  of  Hardness,  21-75°. 

^me  was  two  or  three  times  .ore  eot^i; .fbl'^^t^^  C  ~ 
ot  the  two  previous  specimens.  eimer 

•    The  results  of  the  examination  of  the  thrppwi+Avc  oi.      j      -i  , 

game  matter  in  water.    Here  we  have  .nMo    T    f  ? 

softening  pLcess  be  W  Ii^h  ^  '  '"^^  ^^^^  f^^h  the  effect  of  the 
there  belnUrSit  nothinT  .  ''^f^'^  filtration  unnecessary. 

The  case  of  tb  fwat  ^  ^''^^  the  water  by  filtration! 

■the  utility  of  Profes  or  cS?  ^.nf  °  '  ^^tisfactory  evidence  of 
Professor  Clark  states  as  it  .      ^^ftening  process.     This  water, 

of  about  21-  5  dete;rand  thi?  nft""  '^V'^'^'  ^  ^^'^^'^^ 
B-25  degrees  all  of  whioh  "  .softening,  is  reduced  to 

'neutral  salts,'  ^^^^P^^o«  of      degree,  is  due  to 

twit  t;'o7.tlS  ma'n^^  ^^-P-^*-^  of 

was  deposited  aftp?  Z  i  rf-  '  f '^^^ed  some  of  the  chalk  which 
be  perfSy  w^^^^^^  '^'^'^  Vj-ted  lime;  I  found  it  to 

^croscope,Vnd  to  evoWp  .    T  '""l'""'  ^^tter  under  the 

•    The  contest  be?wo  J.         TV^  ^^^^-^^  turned. 

Settles,  boilers  &c  Jf^    ^^^  ^^^^^1^  is  deposited  in 

,  Doners,  &c.,  after  the  boilmg  of  Thames  water  is  remarkable. 
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the  one  being  as  white  as  the  purest  chalk,  and  the  other  of  a  deep 
and  dirty  yellow  colour.* 

It  thus  appears  from  the  above  examinations  of  Spring  and  Well 
water: — 

That  the  majority  of  the  different  specimens  of  deep  well  and 
spring  waters  examined  were  remarkably  free  from  organic  matter. 
In  many,  not  a  single  living  organic  production  of  any  kind  was  to 
be  discovered  ;  while  in  the  remainder,  with  the  exception  of  the 
Wadden  water  and  one  of  the  two  samples  of  Farnham  water,  the 
number  of  organic  productions  was  exceedingly  small. 
-  That  in  none  of  the  waters,  with  the  exception  of  that  from 
Wadden,  were  any  organic  prodvictions  found  belonging  to  the  orders 
conferve£B,  desraidete,  and  diatomaceac,  and  rarely  any  belonging  to 
the  class  of  fungi,  so  many  species  of  which  are  almost  invariably 
present  in  nearly  all  the  river  waters  in  tise  in  the  metropolis. 
v^.  That  in  those  cases  in  which  organic  matter,  or  living  organic 
productions,   were   discovered,  their  presence  Avas  readily  to  be 
accounted  for,  by  reference  to  special  circumstances  connected  with 
each  case.    Thus,  the  water  from  the  Wadden  spring  is  in  immediate 
communication  with  a  shallow  pond  full  of  plants,  weeds,  &c.,  and  the 
productions  found  in  this  water  were,  therefore,  no  doubt  derived  from 
the  pond  in  question.    In  other  cases,  much  of  the  organic  matter 
present  consisted  of  fragments  of  decaying  vegetable  tissue  and  of 
other  matter  which  had  evidently  been  introduced  into  the  water 
from  without,  the  surface  of  the  wells  being,  in  many  instances,  un- 
covered and  exposed. 

Had  certain  of  these  waters  not  been  exposed  to  these  compara- 
tively slight  sources  of  contamination,  and  had,  perhaps,  still  greater 
care  been  exercised  in  the  method  of  procuring  them,  Ave  ^have  good 
reason  for  believing  that  scarcely  a  single  organic  production  of  any 
kind  would  have  been  found  in  any  one  of  the  well  and  spring  waters 
subjected  to  microscopical  examination. 

We  have  thus  then  obtained  convincing  and  positive  evidence  that 

THE  DEEPER  WELL  AND  SPRING  WATERS  ARE,  FOR  THE  MOST 
PART,  AND  WHOLLY  WHEN  NOT  EXPOSED  TO  SOURCES  OF  CONTA- 
MINATION, FREE  FROM  ORGANIC  PRODUCTIONS  OF  EVERT  DESCRIP- 
TION. 

It  is  interesting  to  contrast  the  results  of  the  examination  of  the 
above  waters  with  those  furnished  by  the  waters  of  the  different 
Companies  which  take  their  supply  from  the  Thames,  especiaUy 
the  Southwark  and  Vauxhall  Company.  While,  m  the  case  ot 
many  of  the  former,  not  a  single  organic  production  was  to  be  ms- 


*  There  are  t^vo  other  circumstances  -^hich  have  been  reported  to  me  in  reference  to 
the  pTumstead  4ater  Uich  may  here  be  mentioned    One  is        the  softemn^  P  c^^^ 
exerts  a  marked  effect  over  the  growth  of  vegetation  in  the  ^vater  when  subjectea  o 
exposure.    In  the  unsoftened  or  partially  softened  water  a  green  vegetation  is  apt  to 
anpear  .vhile  in  that  which  has  been  softened  no  such  growth  occui^.  secona 
pEla7!7that  the  water  when  pumped  up  from  the  well  has  ^  ^-^p;-^^^^^^^^^^^ 
Fahr.,  and  being  kept  first  in  deep,  open,  softening  reservoirs,       af  erwai  els  ^n  « 
in  cohered  receptacles,  it  becomes  but  little  reduced  in  temperature.    Tlie  conseqi^^^^^ 
of  thil  is  that  it  scarcely  ever  freezes  even  in  the  coldest  weather  when  n  tbe  ieservo^^^^ 
and  is  much  less  apt  to  do  so  in  the  distributing  pipes  than  ordinary  nvei  water, 
of  very  greit  inconvenience  being  thereby  to  a  great  extent  avoided. 
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covered,  in  tiie  latter,  dozens  of  si^ecip^s  ^  -..^ 

free  from  them,  as  is  also  rS  wa?er  H^p  .  .  f"""-^ 

melting  of  snow  and  hail,  .J.rltlisim^^Z  '^^ 

li  impure  water  be  a  source  of  disease  e^nppi'nlW  o  -1     •  -,. 
there  is  no  question  but  that  it  is  so  SciiX  fc^ 
patter  contained  in  it,  and  hence  the^m^S^  o^^^^^^^  "'^f' 
which  is,  as  near  as  practicable,  free  from  organic  Latte?  ^'""" 

source  of  epidemic '  disease  Sght^^^  be  a 

where  the  Abater  has  been  very  hard  indplrT  T  i  I  '^''^^  ^^^'^^^ 
long  used,  that  it  may  be  p  JoSv^tf '^^^^^^^  ^^^^ 

On  the  other  hand,  a  great  ma^v  '  111  T  ""'^^^^  affections, 
moreover,  the  qualit/of  fa^l^ l^Te  h^^^^^^  all, 

A  very  str  kino-  nronf  nf  +1.  i^"at  acumts  of  remedy. 

of  p.reLl  iifralr    s^  0^^"      tl^^^^"-^  ^^^^^^^^^^^^ 
ceeding:-If  two  wide-mouthe   Xs  i.r  \  i^^^^^^^^  P^«- 
gallon,  be  filled,  one  withm  r7wpH  ^  ^^out  a 

water,  and  bosely  covered^'d  e-^^^^^  other  with  river 

one  will  usually  Remain  with  ut  peCeptibt  ch.       f'""''  ^^i' 
even  months,  while  the  sidp.  nf  li     T     ,  '^'^''''^^       ^eeks,  and 
with  green  and  brown    "wirLlri^'?'^''^^^^  will  become  coated 
mide^,  and  diatomacea3     Th&  tSfp    ^^^^P^opment  of  confervc^,  des- 
freedom  of  the  well  water  W^^^^^^^       ^'.^^^^^  ^^P^^^««^  by  the 


CONCLUDING  REMARKS 

the  condi. 

pan  es,  it  appears  tW,  c  urL  the  t'^f  Metropolitan  Water  Com- 
cholera  epidemic  prevailed  ".s   '^r  when  the 

furnished  by  thosi  companie  wll  ^'J'^equently,  the  waters 
requisite  purity,  in  conSouenpl  nf  J''^  possessing  the 

"latter  (which  is  the  woS  c2n   '  I-  '^"'-^"^^^^  ^^-^^^c 

subjected)  contained  in  Zt  l^T''''.^  ^^^^^^  '''''''  ^e 
Weth  Company,  whicl^t  eoS^^ 
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organic  productions,  dead  and  living,  animal  and  vegetable,  are  found 
in'^not  inconsiderable  numbers,  and  this  water  furnishes  the  type 
of  that  with  which,  in  1855,  the  greater  part  of  London  and  its 
vicinity  will  be  supplied,  in  accordance  with  the  recent  Act  by  which 
the  water  supply  of  the  metropolis  was  regulated. 

The  metropolis,  then,  after  that  year  will  still  continue  to  be  sup- 
plied with  river  waters  containing  various  kinds  of  organic  matter, 
including  numerous  living  productions.  Now,  that  there  is  no  neces- 
sity that  this  slionld  be,  has  been  clearly  proved  by  the  case  of  the 
Woolwich,  Plumstead,  and  Charlton  Water  Company,  which  supphes 
a  water  entirely  free  from  living  organic  productions  of  every  descrip- 
tion, as  also  by  the  condition  of  most  deep  wells  and  spring  waters. 

The  present  condition  of  the  water  supply  of  the  metropobs  not 
beino-  satisfactory,  and  it  being  but  little  probable  that  it  will  be  so 
at  the  expiration  of  the  period  above  referred  to,  it  may  be  well  to 
bestow  a  few  remarks  upon  the  further  steps  which  might  be  taken 
with  a  view  to  its  increased  improvement.  One  step  which  should 
certainly  be  adopted  is  the  siibstitution  of  the  constant  for  the  mter- 
mittent  system  of  supply,  as  that  would  entail  the  abolition  of 
cisterns,  butts,  tubs,  &c.,  with  all  their  great  and  concomitant  evils ; 
I  trust  that  the  legislature  will  insist  upon  the  fulfilment  ot  this 
important  proviso  of  the  recent  Metropolitan  Water  Act. 

It  is  questionable  whether  by  any  process  river  water  can,  under 
any  circumstances,  be  supplied  of  the  requisite  degree  ot  pUrity, 
owina  to  the  thousand  sources  of  contammation  to  which  this  descrip- 
tion of  water  is  subject.  To  afford  even  a  prospect  of  its  being  so 
it  is  necessary  that  a  method  of  filtration  should  be  practised  much 
more  effectual  than  that  at  present  adopted.  It  is  further  well 
worth  full  consideration  as  to  whether  benefit  would  not  result  from 
the  employment  of  Clark's  softening  process ;  by  this  means,  espe- 
ciallv  if  combined  with  filtration,  a  great  portion  of  the  organic  mat- 
ter contained  in  river  waters  might  undoubtedly  be  got  nd  of. 

I?  the  metropolis  had  to  be  supplied  with  water  anew,  rivers  ought 
not  to  be  had  i^^course  to  at  all.  A  large  supply  of  water  of  the 
purest  description  may  undoubtedly  be  obtained  from  deep  wells  and 
E's  and  be  delivered  to  the  consumer  on  the  constant  system  of 
Snnfv  fr-e  from  every  description  of  solid  organic  impurity. 

^  Arthuk  H.  Hassall,  M.D.,  F.L.b. 

21st  Dec.  1854. 
Bennett  Street,  St.  James'  Street. 
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TABLE  II. 


Results  of  the  Microscopical  iExAMiNAxiON  of  different  Specimens^  of 
Well  and  Pump  "Watek  procured  in  Neighbourhoods  in  which 
Cholera  was  prevalent. 


Address. 


Results  of  Examination. 


Pump,  White  Hart 

Court,  Chelsea. 
Pump,  Sun  Court, 

Chelsea. 
Pump,  Broad  Street, 

Golden  Square. 
Wilderness  Roav,  Gros- 

well  Road. 
Well  in  Bayley's  Yard, 

Clerkenwell. 
Pump  in  Cock's  Build- 
ings, Putney. 
Pump  in  Price's  Folly, 

Putney. 
Pump,  19,  Stratford 

Grove,  Putney. 
Well  at  Sevenoaks, 

Bras  ted. 
Well,  Miller  Corner, 

Hadley. 
Well,  Newton,  Wisbeach. 
Well,  Newton,  Wisbeach 
Well,  Romsey. 
Pump,  Reading  Room, 
Romsey. 


The  whole  of  the  samples  ,  of  well  and 
pump  Avater  subjected  to  microscopical 
examination  without  a  single  exception 
were  of  a  highly  impure  character.  They 
all  contained  living  organic  productions 
of  various  kinds,  and  in  the  majority  of  the 
specimens  these  were  particularly  abund- 
ant. The  organic  productions  met  with 
belonged  principally  to  the  orders  enfo- 
mostracea,  infusoria,  and  fiingi.  Desmi- 
dete  were  for  the  most  pai't -absent,  and- 
diatomaceaj  present  in  five,  only  of  the 
waters,  and  in  but  two  specimens  were 
they  at  all  abundant.    At  |  least  four  of 
the    waters    wei-e    obviously  contami- 
nated by  infiltration  from  neighbouring 
cesspools.    The  microscopicjjl  examination 
of  the  water  from  the  Broad  Street  pump 
furnished  no  very  striking  ,  or  important 
result,    but   the    chemical;   analysis  of 
Dr.  Thomson  shows  tliat  tl|e.Jmpurity.  of 
this  Avater  was  very  much'  greater  than 
from  its  bright  and  colourless  appearance 
would  have  been  supposed.    It  thus  ap- 
pears that   a  very  large   proportion  of 
the  well  and  pump  Avaters  in  use  are  in  a 
very  impure  state,  and  that  they  require 
attention  quite  as  much  as  the  water  fur- 
nished by  the  metropolitan  water  com- 
panies. 

For  further  particulars,  see  page  239. 
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TABLE  VII. 


I 


Results  of  the  Microscopical  Exajiination  of  some  of  the  deeper 
SriiiNG  and  Well  Waters  principally  in  and  near  London. 


Address. 


General  Results  of  Examination. 


Artesian  Well  near  Tra- 
falgar Square. 

Artesian  Well,  Piccadilly. 

Pump  in  Vigo  Sti-eet. 

Spring    in  Kensington 
Gardens. 

Spring  in  Hyde  Park. 

Well  in  Camden  Town. 

Well  at  Messrs.  Barclay's 

Well  at  Messrs.  Coombe's 

Well  at  Messrs.  Meux. 

Well  at  Messrs.  Whit- 
bread's. 

Well  at  Messrs.  Calvert's, 

AYell  at  Messrs.  Reid's. 
.Well  at   St.  Bartholo- 
mew's Hospital. 

Well  at  Tottenham. 

Well  at  Tooting. 

Spring  at  Watford. 

Surface  water  at  Farn- 
ham. 

The  same  from  tap,  Farn- 
ham. 

Spring  at  Weddon,  near 
Bellington. 

Well  at  Messrs.  Bass'. 

Well  at  Messrs.  AUsopp's. 

Well  at  Messrs.  AUsopp's. 

Well  at  Messrs.  Bass'. 

From  Well  belonging  to 
the  Woolwich,  Plum- 
stead,  and  Charlton 
Water  Company. 

From  covered  Reservoir 
belonging  to  the  same 
Company. 

From  House  of  Mr.  Rick- 
son,  supplied  by  the 
same  Company. 


The  results  of  the  microscopical  examina- 
tion of  these  waters  are  satisfactory  in 
the  highest  degree.  It  appears,  as  might 
have  been  anticipated,  that  the  deeper  well 
and  spring  waters,  when  not  exposed  to 
special  sources  of  contamination,  and  they 
rarely  are  so,  are  absolutely  free  from 
living  organic  productions  of  every  kind 
and  form.  Thus  there  exist  in  nature 
waters  in  abundance,  and  easily  procur-'" 
able,  which  ai-e  not  open  to  the  serious 
sanitary  objections  which  attach  to  nearly 
all  the  waters  by  which  the  Metropolis  is 
at  present  supplied. 

Further,  the  case  of  the  Woolwich,  Plum- 
stead,  and  Charlton  Water  Company 
proves  that  these  waters  may  be  supplied 
to  the  consumer  in  a  state  of  almost  abso- 
lute purity,  and  entirely  free  from  even 
the  smaller  and  simpler  living  forms  of 
organic  matter. 

For  further  particulars,  see  page  267. 

For  general  conclusions,  see  page  269. 
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No.  IX. 

Observations  on  the  Filth  of  the  Thames,  contained  in  a  Letter  s 
addressed  to  the  Editor  of  "The  Times"  Newspaper,  byw 
Professor  Faraday. 

Sm, 

I  TRAVERSED  this  day  by  steam-boat  the  space  between  i 
London  and  Hungerford  Bridges  between  half-past  one  and  two 
o'clock ;  it  was  low  water,  and  I  think  the  tide  must  have  been  near 
the  turn.    The  appearance  and  tlie  smell  of  the  water  forced  them-* 
selves  at  once  on  my  attention.    The  whole  of  the  river  was  an  opaque 
pale  brown  fluid.    In  order  to  test  the  degree  of  opacity,  I  tore  up; 
some  white  cards  into  pieces,  moistened  them  so  as  to  make  them  sink 
easily  below  the  surface,  and  then  dropped  some  of  these  pieces  into 
the  water  at  every  pier  the  boat  came  to  ;  before  they  had  sunk  an  inch 
below  the  surface  they  were  indistinguishable,  though  the  sun  shone 
brightly  at  the  time  ;  and  when  the  pieces  fell  edgeways  the  lower  part 
was  hidden  from  sight  before  the  upper  part  was  under  water.  This 
happened  at  St.  Paul's  Wharf,  Blackfriars  Bridge,  Temple  Wharf, 
Southwark  Bridge,  and  Hungerford ;  and  I  have  no  doubt  would 
have  occurred  further  up  and  down  the  river.    Near  the  bridges  the 
feculence  rolled  up  in  clouds  so  dense  that  they  were  visible  at  the 
surface,  even  in  water  of  this  kind. 

The  smell  was  very  bad,  and  common  to  the  whole  ot  the  water; 
it  was  the  same  as  that  which  now  comes  up  from  the  gully-holes  in 
the  streets  ;  the  whole  river  was  for  the  time  a  real  sewer.  Havmg 
iust  returned  from  out  of  the  country  air,  I  was,  perhaps,  more 
affected  by  it  than  others  ;  but  I  do  not  think  I  could  have  gone  or 
to  Lambeth  or  Chelsea,  and  I  was  glad  to  enter  the  streets  tor  a, 
atmosphere  which,  except  near  the  sink-holes,  I  found  much  sweeiei 

than  that  on  the  river.  „        i      i  v 

I  have  thought  it  a  duty  to  record  these  facts,  that  they  may  b( 
brouo-ht  to  the  attention  of  those  who  exercise  power  or  have  respon. 
sibilityin  relation  to  the  condition  of  our  river;  there  is  nothmj 
fio-urative  in  the  words  I  have  employed,  or  any  aiDproach  to  exag 
^vaiion ;  they  are  the  simple  truth.    If  there  be  sufficient  auihout 
to  remove  a  putrescent  pond  from  the  neighbourhood  of  a  few  sunpl 
dwe  rn^'^s,  sirely  the  river  which  flows  for  so  many  mdes  throug 
London  ouo-ht  not  to  be  allowed  to  become  a  fermenting  sewei.  i! 
"on  in  which  I  saw  the  Thames  may  perhaps  be 
exceptional,  but  it  ought  to  be  an  impossible  state,  ^nste^^  of  wb 
I  feir  it  is  rapidly  becoming  the  genera  condition  Ifj^^^^^^^^ 
this  subject,  we  cannot  expect  to  do  so  with  impunity    no  ou  ht 
to  be  surprised  if,  ere  many  years  are  over,  a  hot  season  give  us 
proof  of  the  folly  of  our  carelessness. 
^  I  am,  Sir, 

Your  obedient  servant, 
T  7  >7  M.  Faeaday. 

Boijal  InstitutioJi,  July  7. 
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No.  X. 

Report  on  the  Chemical  Examinations  of  Eice-water  Discharges. 

By  R.  D.  Thomson. 


Specific  gravity  of  rice-water  fluid. 

The  following  densities  were  derived  from  four  cases  in  St.  Tho- 
nas's  hospital  on  the  16  th  October  18/54.  The  specimens  were 
!xamlned  as  soon  after  expulsion  as  possible. 

Specific  Gravity. 

1  -  -  1008 

2  -  -  1009 

3  -  -  1008 

4  -  -  1010 

Mean  -  1008 


Although  I  have  found  the  specific  gravity  of  this  fluid  in  occa- 
lional  exceptional  cases  to  attain  a  higher  density  than  the  above, 
vhich  I  have  quoted  as  a  mean,  still  the  present  number  is  corrobo- 
•ated  by  a  large  number  of  trials  made  during  the  preceding  and  late 
•pidemic.  This  low  density,  which  corresponds  with  that  of  the 
irine  in  its  most  dilute  conditions,  is  sufficient  to  distinguish  the  rice- 
vater  evacuations  from  the  category  of  blood  serums,  which  attains 
:  very  high  specific  gravity  in  cholera ;  for  Avhlle  the  serum  of  a 
lealthy  individual  at  the  same  period  I  have  found  1028,  that  of 
holera  patients  amounted  to  1058  in  one  case,  and  in  another  to  1042. 

Diffused  matter  in  rice-water  excretion. 

!  The  amount  of  matter  mechanically  diffused  through  the  rice-water 
ivacuations  varies  very  considerably  in  quantity  in  different  cases, 
md  great  difficulty  is  experienced  in  estimating  with  any  degree  of 
iccuracy  the  amount,  from  the  obstruction  opposed  by  a  filter  to  the 
massage  of  the  fluid  through  its  pores.  The  most  abundant  matters 
resent  are  the  flocculent  bodies  which  impart  the  characteristic  aspect 
0  the  fluid,^  which  have  been  in  their  turn  viewed  as  coagulated 
libumen,  epithelial  scales,  and  corpuscles.  The  amount  of  silica 
^resent  in  the  fluids  when  these  contain  much  organic  matter,  is  in 
avour  of  the  idea  of  the  epithelial  scales  entering  into  the  constitu- 
.  on  ot  the  rice-water  evacuations.    From  analogy  I  think  it  probable 

afn  flv^^^  • '  ^^'^  ^''^  ^^^^^^  "^to  intestinal  canal,  it  con- 
t5t,,+  1  f  as  is  found  to  be  the  case  with  similarly  con- 

tutea  tluids,  deposited  in  the  serous  cavities,  from  which  fibrine  can 
vaSrfu  •  ^  .  f  (^oni^a  action  of  many  solid  bodies,  such  as 

snea  fabnne  of  blood,  and  by  intermixture  with  blood  serum. 
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Whether  the  flocky  deposit  he  in  any  measure  referable  to  sucl,  e 
source  is  difficult  of  decision,  since  the  deposit  would  occur  bv  cont« 
with  the  contents  of  the  intestine  before  the  fluid  could  be  subiect 
to  microscopical  or  chemical  investigation.  The  substances  preseni 
m  smaller  quantities  are  triple  phosphate  of  ammonia  and  magnesi- 
when_  the  secretion  is  in  its  naturally  alkaline  condition ;  this  sal 
likewise  forms  after  death  in  apparently  all  the  mucous  fluids,  wher 
decomposition  takes  place  and  ammonia  is  evolved.  Fat  globule^ 
are  likewise  sometimes  visible  in  the  rice-water  fluid,  togeflier  wltl 
blood  corpuscules,  which  may  probably  be  derived  from  the  abradei, 
surface  of  the  mucous  membrane.  I  have  also  noticed  vibriones,'  bul 
these  are  not  peculiar  to  this  secretion,  since  I  have  observed  them  ii 
the  intestinal  contents  of  other  patients  in  St.  Thomas's  hcspital. 

Solid  matters  in  solution  in  rice-water  excretion. 

A  number  of  analyses  of  this  fluid  was  made  during  the  prevalence 
of  the  epidemic.  The  following  table,  however,  which  contains  a 
selection,  will  be  sufficient  to  exhibit  the  stable  condition  of  t' 
excretion  at  various  periods  : 

I.  II.  III.  IV. 

3d  August.  2  9 th  September.  9th  October.  16th  October. 

Water            987-55  991-39  937-05  99067 

Organic  Matter  5-06  -97  57-99  2-60 

Salts                 7-39  7-64  4-96  6  73 


1000-  1000-  1000-  1000- 


The  first  two  experiments  and  the  last  correspond  closely  in  their 
results,  but  the  tliird  differs  in  having  a  larger  amount  of  organic 
matter  present.  This  fluid,  however,  was  not  obtained  in  the  usual 
way,  but  was  taken  at  a  post  mortem  examination  on  the  9tli  at  1  p.m. 
from  the  duodenum  and  ilium  of  a  nurse  who  had  died  the  preceding 
evening  at  6  p.m.  It  contained  flakes,  vibriones,  and  ammonia-phos- 
phate of  magnesia. 

Chemical  characters  of  the  rice-water  fluid. 

On  filti'ation  the  fluid,  in  a  majority  of  instances,  on  the  addition  of 
nitric  acid  yielded  slight  flocks  resembling  albumen ;  a  precipitate  like->* 
wise  ensued  on  the  addition  of  acetic  acid  and  ferrocyanide  of  potas-4 
slum  ;  and  generally  on  the  appHcation  of  heat,  particularly  after  a  i 
certain  amount  of  evaporation,  slight  coagulation  occurred  or  a  scum* 
formed  on  the  surface.  These  characters  correspond  with  those  ofil 
albumen,  or  at  least  that  form  of  it  which  is  found  in  serous  fluids. fa 
Nitric  acid  yielded  with  the  fluid  a  fine  pink  colour,  and  in  some  cases « 
with  sulphuric  acid  a  similar  change  in  tint,  from  which  it  may  be&( 
inferred  that  probably  some  of  the  acids  of  the  bile  Avere  present  mil 
minute  quantities.  I  have  likewise  detected  sugar  in  some  instances,  )^ 
and  urea  has  likewise  been  observed.  No  doubt  all  the  constituents  t 
of  the  blood  might  be  sought  for  successfully  by  working  on  suffioi-  " 
ently  large  quantities  of  the  excretion.    The  chemical  composition  of  ' 
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the  residue  from  the  fluid  is  represented  in  the  following  table ;  the 
substance  was  derived  from  mixed  cases  by  evaporation  after  filtration. 

Compositio7i  of  rice-xoatcr  fiuid  in  20  grains,  and  in  100  grains. 


iSilir»n     —  — 

6-40 

•460 

l^hosnliate  of  Lime 

■150 

Tnsolnlilp  Tjiiiin  - 

•100 

o  Kjyj 

Insoluble  Magnesia 

trace 

trace 

Soluble  Magnesia  - 

-  -171 

•855 

Potassium 

-  2-230 

11-150 

Sodium 

-  4-370 

21-850 

Chlorine 

-  3-180 

15-900 

Sulphuric  Acid 

-  2-441 

12-205 

Phosphoric  Acid  - 

^  -310 

1^550 

Carbonic  Acid 

•380 

1-900 

Per  20  Grains. 

Per  Cent. 

Oro'anic  M^attpr  - 

\_y  X        Cv l-L X          ■A.TJLCv  L(  l/XuiX. 

-  6-400 

uuu 

Silica  - 

-460 

2-300 

Phosphate  of  Lime 

•150 

•750 

Carbonate  of  Lime 

-  '180 

•900 

Sulphate  of  Potash 

-  4-980 

24-900 

Triphosphate  of  Soda 

-  -710 

3-550 

Carbonate  of  Soda 

-  ^920 

4-600 

Sulphate  of  Soda  - 

-  -270 

1^3o0 

Chloride  of  Sodium 

•040 

30-200 

20-110  100^550 

As  far  as  microscopical  and  chemical  evidence  can  throw  light  on 
the  subject,  there  seems  no  reason  to  suppose  that  any  substance  or 
organized  matter  exists  in  the  rice-water  capable  of  communicating  the. 
disease  froni  one  individual  to  another  or  from  one  animal  to  another; 
but  as  experiments  are  said  to  have  been  instituted  on  the  Continent 
■wbich_ support  the  view  that  a  similar  disease  can  be  produced  by  the 
admmistration  of  human  rice-water  fluids  to  small  animals,  some  ex- 
periments were  Instituted  for  the  purpose  of  elucidating  this  point. 
Before  mtelligence  of  the  German  experiments  reached  this  country, 
the  epidemic  had  left  London,  audit  was  necessary,  therefore,  to  ob- 
tem  the  excretion  from  some  other  locality  affected  with  the  disease, 
ihe  fluid  had  all  the  usual  characters,  and  had  been  vomited  recently  ; 
It  was  allowed  to  evaporate  slowly  and  spontaneously  without  the 
apphcation  of  heat.  During  the  escape  of  the  aqueous  portion,  the 
organic  matter  m  solution  began  to  putrefy  and  to  evolve  the  odors  of 
decomposition,  m  accordance  with  the  Continental  experiments.  The 
whole  of  the  putrefying  residue,  amounting  to  a  grain  or  two,  was 
aaministered  to  a  healthy  mouse.  The  animal,  having  been  previously 
starved  for  some  hours,  greedily  swallowed  the  bread,  which  had  been 
soaked  m  the  cholera  matter,  and  continued  to  feed  at  Intervals  on 
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bread  supplied  to  it,  without  apparently  being  in  the  slightest  degree 
influenced  by  the  putrid  diet.  The  same  mouse  had  been  previously 
subjected  to  a  similar  experiment  with  the  putrid  contents  of  the  in- 
testines of  another  patient,  Avho  died  from  some  other  disease,  without 
suffering  apparently  any  inconvenience.  The  result  of  these  experi- 
ments I  do  not  consider  sufficient  to  refute  the  statements  of  the 
German  physiological  chemists ;  but  perhaps  it  may  be  admitted 
that  they  tend  to  show  that  experiments  bearing  in  such  a  striking 
manner  on  the  essential  character  of  the  disease,  require  repetition 
before  we  can  with  certainty  conclude  that  the  intestinal  fluids  in 
cholera  are  possessed  of  contagious  powers. 

Robert  Dundas  Thomson,  M.D.,  F.E.S. 


St.  Thomas'  Hospital, 
March  1855. 
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No.  XI. 


Eeport  on  the  Microscopical  Examination  of  the  Blood  and 
Excretions  of  Cholera  Patients.    By  Dr.  Hassall. 


The  outward  and  physical  characters  of  the  rice-water  evacuations 
ot  cholera  vary  considerably  in  different  samples  and  in  different 
cases;  they  vary  m  colour,  consistence,  and  composition;  ordinarily 
they  resemble  thm  gruel  rather  than  rice  water,  bein^  thicker  and 
less  white  and  transparent,  and  sometimes  they  are  of  a  brown  tinee 
After  being  set  aside  for  some  time  they  usually  let  fall  a  deposit' 
the  amount  of  which  is  subject  to  great  variation,  but  generally  it 
IS  considerable,  forming  in  some  cases  as  much  as  a  fourth  or  a  skth 
or  the  entire  bulk. 

When  submitted  to  examination  with  the  microscope  there  are 
detected  in  most  samples  molecules  and  aggregations  of  molecules 
innumerable  mucous  corpuscles,  single  and  aggregated,  of  irregular 
size  and  form,  and  which  are  frequently  imbedded  in  a  mucous  base 
presenting  sometimes  a  fibrous  structure,  and  molecules  and  globule^ 
of  oil ;  It  IS  of  these  elements,  and  especially  of  the  granular  cor- 
puscles and  mucous  base,  that  the  deposit  which  subsides  in  most 
samples  is  principally  composed. 

In  addition  to  the  above,  myriads  of  vibriones  were  detected  in 
every  drop  of  every  sample  of  rice-water  discharge  hitlierto  subiected 
to  examination      Of  these  vibriones  many  formed  tieads  more  or 
ess  twisted,  while  others  were  aggregated  into  masses,  which  unde^ 
the  microscope  presented  a  dotted  appearance. 

the  aWr'  specimens  possessed  characters  very  different  from 

r..lo^^^^  examined  tliere  were  no  granular  or  mucous  cor- 

puscles, or  mucous  base  to  be  discovered,  but  in  place  of  them  a  great 
number  of  g  obules  of  oil  and  innumerable  minute  acicular  cryS 
some  of  which  were  free,  but  mostly  they  were  aggregated  in  bS 
as  tllr  ''^"'^  clumb-bells.    The  viSoSes  were  presen? 

The  same  crystals  occurred  in  another  specimen  in  great  numbers 
In  this  case  they  were  mostly  single  and  but  seldom  a™ crated  aid 

wrpircnt  in  th'T  ''t'^'t       ''''  '^^^^-'S-h  a  go?d  deal  of  oU 
was  piesent  in  the  form  of  molecules  and  small  droplets. 

In  addition,  numerous  fragments  of  muscular  fibre,  cells  of  potato 

a  few  starch  corpuscles,  and  fragments  of  the  husk  of  whcat^  were 

not   nfreqacntly  detected  in  specimens  of  the  rice-watex  dfschar'e 

and^in  cases  in  which  food  had  not  been  partaken  of  for  a  consLSlc 

trii^e  phosptte.  ''"^    '  ""'"^^  i"™^^^  ^^'^^^^^^ 


T 
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In  none  of  the  samples  were  sporules  or  threads  of  any  species  of 
fungus  present,  or  a  peculiar  body  of  any  kind  noticed  other  than 
the  vibriones  mentioned,  and  in  none  were  well-formed  cells  of 
cylinder  epithelium,  that  which  coats  the  surface  of  the  villi  of  the 
intestines,,  discovered. 

Such  is  an  enumeration  of  the  different  elements  and  constituents 
detected  by  means  of  the  microscope  in  the  specimens  of  rice-water 
discharge,  about  twenty-five  in  number,  subjected  to  examination,  and 
many  of  which  were  olDtained  from  different  cases.    Fig.  26. 

The  prci-cnce  of  vibriones  in  the  rice-water  discharge  being,  so  far 
as  my  experience  goes,  constant,  it  became  of  importance  to  deter- 
mine the.  .circumstances  under  which  they  make  their  appearance, 
aiid  especially  to  ascertain  whether  they  were  present  in  the  evacua- 
tions when  first  passed.  ,In  order  to .  determine  this  point  I  made, 
ap:angements  to  obtain  specimens  as  quickly  as  possible  after  being 
YQided.  had  a  microscope  ready  for  use  placed  in  the  Abernethy 
Ward  of  St.  Bartliplomew's  Hospital,  so  that  the  discharge  might  be 
examined  immediately  that  it  was  passed.  In  this  way  L  succeeded, 
ill  examining  several  samples  within,  two  hours  of  their  being  voided, 

and  two  others  from  separate  cases  immediately  they  were  evacuated. 

In  all  of  th^se  the  vibriones  were  present  in  large  numbers.    In  one 

case  I  examined,  in  conjunction  with  Mr.  Rainey,  some  of  the  rice-, 

water  discharge  taken,  direct  from  the  small  intestines  about  twelve. 

hours  after  death,  and  in  this  case  also  the  vibriones  equally,  abounded. 

In  all  cases  the  species  was  the  same.  =     i,  • 

It  thus  appears  that  vibriones  are  constantly  present  m  the  rice-, 

water  discharge  of  cholera,  aijid  that  they  are  developed  m  it  during 

life,  and  wliile  stilU'etained  in  the  small  intestines. 
-  From  observa'tions  which  have  been  elsewhere  recorded*  it  appear?, 

tliat  two  of  the  circumstances  necessary,  to  the  development  ot; 

vibriones  are  a  feebly  acid,  or  more  usually  an  alkaline,  _  fiuid  and 

organic  matter,  especially  animal,  in  a  state  of  decomposition  more 

or  less  advanced.  . 

Now  in  the  rice-water  discharge  of  chole:i-a  both  of  these  conditions 
are  fiilfi'Ued.    In  the  first  place  it  is  always  offensive,  sometimes  ex-, 
ceedino-ly  ^o,  resulting  from  decomposition ;  and  in  the  second  it  is. 
always^  so  far  as  my  observations  extend,  highly  alkaline.  • 

We  have  next  to  inquire  what  is  the  origin  or  source  ot  these 
vibriones,  and  what  their  relation  to  cholera  ?  . 

..With  respect  to  the  first  point,  there  is  no  doubt  but  that  theie  i. 
more  than  one  source  for  them,  setting  aside  the  idea  of  then  ^^^^^ 
taneous  generation  in  decomposing  organic  fluids  I^.  /s  p(^B.ibl^1 
that  they  may  obtain  entrance  into  the  stomach  and  bowels  by  means, 
of  he  aLos^here,  and  it  is  perfectly  certain  that  they  J^^  J*!/ 
.ain  admission  through  some  of  the  impure  waters  consumed  m 
which  I  have  not  unfrequently  detected  the  presence  of  vibuones, 
=;niTiotlmes  in  considerable  numbers.  ,14. 

On™ introduced  into  the  alimentary  canal,  they  are  brought  wtO; 
reton  with  conditions  highly  favourable  to  their  development  and 
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propao-ation,  both  of  which  take  place  with  ahiiosf  ;r..r.     •  ii 
rapidity;  thus  they  are  brought  into  contact t  tt  abunSanc^^^^^^^ 
organic  niatter,  mostly  in  a  fluid  or  greatly  divided  state 
or  less  altered  by  decomposition,  and  the  fluid  in  whfl  t'hi 
matter  is  contained  is  fiighly  alkaline,  and  it  te«^^^^ 
raised  many  degrees  above  that  of  the  external  .T,?nl«^ 
greatly  the  development  of  the  vibriones.    oice  aLinZ  ^'TT 
alimentary  canal,  it  is  not,  therefore,  surprisino-  that         tl.'"  n  i 
developed  in  inconceivable  numbers,'and  \vith  Sn^Zf^^^"" 

1  have  made  two  or  three  examinations  of  health v  nnrl  To f  i 
fecal  ^evacuations  at  the  time  of  their  being  pa  e  1  4dt  h!"' T 
hnve  detected  the  presence  of  comparatively'^a  ^e^  t'^H  nnm^^^  I 
vibnones.  It  is  most  probable  that  the  LveLpment  of  h^' ' 
such  cases  takes  place  in  the  lower  part  of  the  X^tt  i  f  ^ 
is  there  that  in  Wealthy  digestion  iLi^ie^t  Z^^^t^ 
plaee,  but  further  observations  on  this  point  c^hpZik  '  ! 
ordinary  diarrhoea,  are  still  required.       ^      '  ^^Pecially  in  cases  of 

That  they  should  not  be  present,  or  if  m-e^^ent  nnUr  ii 
numbers,  in  health3.  intestinal^vacualions,  is 'sltistct^^"  ^^^^^^^^^ 
by  the  fact  ^that  the  circumstances  favourable  to  their  kvdomW 
do  not  exist  in  the  same  degree  as  in  cholera.  The  d  sjo  itC  1 
decomposition  does  not  exist  to  the  same  extent  npS  .u 
matters  discharged  equally  alkaline.  ' 

Without,  however,  at  all  supposing  that  there  is  nnv  P=cor,+-  i 

the  fluid  itself  is  more  tLn  usunllv  .IvT  PO^^t^^".  and  that 

BmyeMZllY  '"'r™'  evacuations  may  abo  po.,- 

the  fcSa     'iZ  of  sulphuric  acid  il  checking 

the  coni  i^^;  esfen  hi  f  tl"""  ^'""^^  ^d-^ini^ered  destroy! 

destroys  .I^MS    hctelvr'"^'  if  T  T'T"'' 

to  decomnositinn   nr^ri  f"'™^^^^^^'-    J-^"s,  it  checks  the  tendency 

fluid  pourStrbyte  SSeT  ""'""^^^ 

»a«er  irft?Selfv?"'' <>f  decomposing  organic 
principar  cit  Jah'Zr       f  u^^,"''  'ntesSnes,  the 

depresLg7:S„:L*;o„The  ''''''  ^  ^^"^"^ 

ovacuStionlf "cMcrtis  T"''"''"'™  *<>  ™<=-^"*" 

noticed.  °       °™"«'i«e  'n  it  of  the  acicular  crystals 

Wimen,     Th'v  fl    %'^''/^'"<=  detected  in  two  or  three  other 

rice-water  di4h.v  J  rf"''''  f"™     eonstant  element  of  the 

discharge,  but  possibly  the  material  or  substance  from 
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which  they  are  formed  may  exist  in  all  the  samples,  although  not  in 
the  crystallized  state.  One  of  the  specimens  in  which  they  were 
detected  in  great  abundance  was  examined  within  two  hours  of  its 
being  passed. 

These  crystals  bear  a  considerable  resemblance  in  form,  size,  and 
arrangement,  to  those  which  are  so  often  met  with  in  connexion  with 
decomposing  oily  and  fatty  matters,  and  they  probably  consist 
of  some  fiitty  acid.  In  the  two  cases  in  which  they  occurred  in 
the  greatest  abundance  no  castor  oil  or  oleaginous  article  of  food  had 
been  given. 

In  connexion  with  the  occurrence  of  fatty  matter  in  the  rice-water 
evacuations  of  cholera,  the  following  particulars  appear  to  be  pos- 
sessed of  interest. 

A  few  days  since  I  received  from  Dr.  Brown,  of  Hans  Place, 
Chelsea,  a  bottle  containing  some  rice-water  discharge,  on  the  surface 
of  which  there  were  floating  some  16  or  17  masses  of  an  intense 
verdio-ris  green  colour  ;  some  of  these  Avere  of  about  the  size  and 
form  a  kidney  bean,  but  others  were  smaller  and  rounder;  they  were 
of  a  soft  waxy  consistence,  and  on  viewing  them  with  the  microscope 
it  was  ascertained  that  they  were  entirely  composed  of  globules  of 
oil ;  these  globules  were  large,  very  soft,  and  easily  made  to  alter 
their  shape  by  the  slightest  pressure,  and  even  by  their  own  weight. 
The  fluid  in  which  these  masses  floated  resembled  the  ordinary  rice- 
water  discharge;  there  were  dispersed  throughout  it  innumerable 
spherules  of  oil,  having  all  the  characters  of  those  of  Avhich  the  green 
masses  were  formed,  and  from  the  breaking  down  of  some  of  which 
masses  these  spherules  of  oil  were  derived.     Around  some  of  the 
o-lobules,  especially  the  free  ones,  a  membrane  precisely  like  that  of 
Ordinary  fat  vesicles  was  perceived.     Lying  loose  amongst  the  oil 
o-lobules,  and  in  some  cases  formed  apparently  out  of  their  investing 
Siembraues,  were  a  few  crystals,  resembling  those  already  described 
as  occurring  in  certain  of  the  specimens  of  rice-water  evacuations 
examined;  "frequently  the  appearance  of  crystals  on  the  largest 
globules  was  Mlacious,  and  was  produced  by  certain  creases  or  folds 
fn  the  membranous  covering  of  the  globules.  ^ 

Wi^^hincT  to  obtain  as  much  information  as  possible  respecting  these 
masses,  I  gave  some  of  them  to  Dr.  Lethcby  for  chemical  analysis, 
whose  report  concludes  with  the  following  remarks  : 

«  It  is  manifest  from  the  preceding,  that  the  fatty  masses  consist 
chiefly  of  margarin  and  olein,  with  a  portion  of  stearm,  cholesterm, 
and  bile  It  is  probable  that  the  green  colour  is  dependent  on  the 
last-named  substance,  though  from  the  fugitive  character  of  the  tint 
I  am  disposed  to  think  that  it  might  have  been  owing  to  that  peculiar 
kind  of  refraction  which  Professor  Stokes  has  named  Jiuorcsccnce. 

Most  of  the  specimens  of  rice-water  discharge  after  exammation 
were  set  aside  in  my  laboratory,  and  exposed  to  the  air  m  open 
vessels  some  of  them  for  many  days  ;■  a  scum  of  vibriones  lormea 
on  the  surface  of  nearly  all,  and  most  of  the  samples  hecame  ot 
a  licrht  pea  green  colour.  Although  thus  exposed,  and  persons 
wer?  constantly  engaged  in  the  laboratory,  no  ill  eff"ects  resu  ted. 

In  one  fatal  case°of  cholera  a  portion  of  the  mucous  membran  of 
the  duodenum  was  submitted  to  microscopical  exammation.  Oontiaiy 
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to  what  imght  have  been  anticipated,  the  villi  were  found  to  be  coated 
with  a  well-formed  layer  of  cyhnder  e])itheliu.n  ;  this  appears  to  show 
that  the  granular  corpuscles  contained  in  the  rice-water  evacuation^! 
proceed  principally,  if  not  entirely,  from  the  mucous  follicles  '  No 
alteration  was  detected  in  the  villi  themselves  denuded  of  their 
epithelial  covering. 


Results  of  the  Microscopical  and  Chemical  Examination 
oi  beveiity-two  Samples  of  the  Urine  of  Cholera 
Patients, 

As  the  details  of  the  various  observations  made  would  be  tedious 
I  have  classified  the  principal  results  derived  from  the  examination  of 
the  clitterent  urines  separately  in  each  case,  as  follows  : 

Thomas  Eichardson,  St.  Thomas'  Hospital. 

In  all,  twenty-nine  samples  of  this  urine  were  subjected  to  obser- 
vation and  exammation,  commencing  from  October  15th,  this  being- 
m\eSri"  -PP-ssion,  and  endinf 

Albumen  was  ascertained  to  be  present  in  fourteen  samples,  viz  in 
those  passed  froiB  October  loth  to  October  28th  incli^ive,  races 
only  being  found  m  tbe  urine  passed  on  the  last  date 

Fibnnmcs  casts  of  the  renal  tubides  were  detected  in  ten  sample, 
from  October  1 5th  to  November  4th.     The  casts  discovered  fn  the 
samples  of  October  27th  were  tinged  with  bile 

Oxalate  of  lime  m  dumb-bell  crystals  was  also  present,  ns  well  as  a 

r^t^^^:^ of  6ctob:!\^5th 
ur^r^^Z7^::^^::^r^^^^  ^-^^  ^^^^^ 

November"r3th'"^1^'^  ''t''''  """P^^^^'  O^^^^er  19th  to 
OctoW  l9th  Jifl,  those  of 

a  scum  of  di;  Kl   '  ^'^"^  ^"^^^^"t      ^l^^se  to  form 

a  scum  of  deep  blue  over  the  surface  of  the  urine  plainlv  visible  tn 

X^'t:!"'"-  ^?,T-^'*'i^^^^^^^'  specimens  tU  nLo  t  m  d 
only  a  thm  ring  of  blue  round  the  edge,  of  the  fluid,  while  in  Xrs 

the  quantity  was  less  considerable,  and  required  the  nir^  Tiil 

ur^rj^^U^^^^  T'^^  H'''^/^^  '^'^  -™oved,  and  he 
Sen?       f   ^''P^'^^',      ^  few  days  a  second  pellicle  of  the  blue 

Mmach  ^Z\  *  :  ■      ;  November  3d  and  4th. 

monads  were  contained  m  ten  samples. 
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The  S2)ecijic  fjravity  of  the  above  samples  of  urine  varied  from 
1004  to  1011,  the  average  gravities  being  lOOG,  1007,  and  1009. 
The  sp.  gr.  of  three  of  the  five  urines  which  were  found  to  contain 
sugar  were  as  follows  :  October  19th,  1011;  November  3d,  1007; 
November  4th,  1009. 

The  reaction  of  most  of  these  urines  was  decidedly  acid  ;  in  seven 
of  the  other  samples  the  acidity  was  but  feeble ;  while  in  those  passed 
on  October  26th  and  27th,  and  November  1st,  2d,  4th,  and  6th,  it 
was  neutral. 

William  Stevens,  St.  Thomas'  Hospital. 

Fifteen  samples  of  the  urine  in  this  case  were  received  and 
examined,  viz.,  from  October  28  th  to  November  13th. 

Albumen  was  found  in  six  samples,  those  from  October  28th  to 
November  4th,  after  which  it  disappeared. 

Fibrinous  casts,  none  were  seen  in  any  of  the  above  samples. 

Oxalate  of  lime  in  octahedral  crystals  was  seen  in  two  specimens 
in  large  amount,  in  that  of  November  8th,  and  in  smaller  quantity  in 
that  of  November  10th.  The  sugar  fungus  being  present  in  one,  if 
not  both,  of  these  specimens. 

Uric  acid  in  crystals,  single  and  aggregated  into  stellar,  were  pre- 
sent in  two  of  the  urines,  those  of  October  28th  and  31st,  and  urates 
in  globules  or  spherules  in  those  of  November  4th  and  9th. 

Indigo  was  developed  in  seven  of  the  specimens ;  in  those  passed 
from  October  28th  to  November  13th  ;  in  six  of  the  urines  the 
indigo  formed  a  blue  ring  round  the  edge  of  the  vessel,  in  the  others 
the  microscope  was  necessai-y  for  its  detection. 

Indigo  was  not  found  in  the  samples  passed  on  certain  interme- 
diate dates. 

The  sugar  fungus  was  developed  in  seven  of  the  urines,  viz.,  from 
October  28th  to  November  8th. 

Monads  abounded  in  seven  samples. 

The  specific  gramty  ranged  from  1009  to  1019,  but  was  generally 
1011.  The  sp.  gr.  of  the  urines,  in  which  sugar  was  found,  was  as 
follows:  1010,  1011,  1009,  1012. 

The  reactions  of  the  samples  were  as  follow :— Ten  were  decidedly 
acid,  two  feebly  acid,  and  three  were  neutral. 


James  Madden,  St.  Thomas'  Hospital. 

Nine  samples  of  this  urine  altogether  were  examined,  the  first 
being  that  of  October  19th,  which  was  passed  after  twenty-four  hours 
suppression;  and  the  last,  October  2/th. 

Albumen  was  present  in  seven  specimens,  from  October  19th  to 
27th,  and  was  no  doubt  also  present  on  the  intermediate  and  some  ot 
the  following  days.  ^  i  oo^ 

Fibrinous  casts  yvQVQ  seen  in  three  of  the  urines— Oct.  19th,  2-0^ 
and  26th,  and  were  also,  no  doubt,  for  the  most  part  present  on  the 
intermediate  days. 
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Urates,  in  the  form  of  dumb-bell  crj^stals,  were  nresont  f-n  + 
samples,  October  1 9th  and  23d ;  in  the  first  of  these  some  of  the  urnfp 
was  deposited  in  the  renal  casts,  , 

Indiao  appeared  in  eight  samples,  from  October  19th  to  27th  Thf^ 
largest  quantity  was  in  those  of  October  19th  and  20th  in  which  it 
formed  a  perfect  scum  over  the  surface;  a  good  deal  of  the'pirrment  was 
also  deposited  with  the  sediment.  In  the  remaining  specimens  the 
indigo  formed  a  ring  of  blue  round  the  edge  of  the  fluid  iilainlv 
visible  to  the  naked  eye.  The  indigo  of  two  of  these  samples  wa^ 
coHected,  and  after  exposure,  the  urine  deposited  a  further  quantity 
ot  indio;o.  ^  V 

The  reaction  of  these  urines  was  more  or  less  acid,  with  the  ev 
ceiDtion  of  those  of  October  25th  and  26th,  when  it  was  neutral 

This  patient  quitted  the  hospital,  October  28th,  apparently' well, 
a  though,  as  we  have  seen,  the  urine  had  not  entirely  ceased  to  be 
albuminous.  ^ 

Egbert  Quaeeell,  St.  Thomas'  Hospital. 

Two  samples  of  this  urine  were  examined,  passed  October  12th 
^lbume7i  was  found  in  large  quantity  in  both  specimens 
fibrinous  casts,  m  great  numbers,  also  occurred  in  both 

secoXtmple.""^"''  ^""'^^  ^^"^^^^  '^'^ 

Uric  acid  occnvred  in  both,  and  was  very  abundant  in  the  second 
specimen  while  zn-ates  were  found  only  in  the  first  sample 

Indzpo  became  developed  in  both  the  urines,  more  particularlv  in 
the  second;  but  at  first,  in  neither  case  was  the  quantity  w7 the 
microscope  being  requ  red  for  its  detection.  In  the  secln^samp  e 
tljt^'l  T  ^.'^P?«^^^^P'-^-tly  in  the  thallus  both  of  the  su^Ir 
fungus  and  of  pemcilium  glaucum.  Although  at  first  no  blue  visible 
to  the  naked  eye  was  developed  on  the  surface  of  either  of  the  lu-ines 
yet  after  the  removal  of  the  scum  of  fungus  which  had  formed  over 
the  surface  of  the  second  sample,  and  on  well  agitating  the  urine,  L 

t  The'bW  JT"^'"'  '  ^"Ti^^"  ^^"^  became  developed  all  ov  r 
It.  J-he  blue  colour  was  probably  not  developed  at  first,  in  conse- 
quence of  the  contact  of  the  air  with  the  surface  of  the  ur  ne  beino- 
impeded  by  the  pellicle  of  fungus  which  had  grown  over  it  ^ 
sampir''^''''^"''^"'^     P''^'''  fructification,  appeared  in  the  second 

'     lmcZ7^fZl"''^  ''^^l^^'^  containing  the  sugar  was  1018. 

reaction  of  both  specimens  very  acid. 

James  Palmee,  St.  Thomas'  Hospital. 

Oc?o"berir^'  ''''^^  '''''''         examined,  which  was  passed 

Albumeji  was  detected  in  this  urine. 
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Renal  casts,  a  few  only  ■were  seen. 

Oxalate  of  lime  in  dinnb-belk  occurrecl,  also  a  few  large  octohedral 
crystals  of  the  same  salt. 

Indigo  appeared  in  sufficient  quantity  to  form  a  lhin  blue  scum  over 
the  surface  ;  this  was  collected  and  tlie  urine  again  exposed,  when 
after  some  days  a  thin  ring  of  pale  blue  formed  round  the  edge  of  the 
fluid. 

Specific  gravity,  1017.    Reaction,  decidedly  acid. 

John  Brandon,  St.  Thomas'  Hospital. 

Only  one  sample  of  urine  in  this  case  was  examined,  this  being 
passed  October  5th. 

Albuminous,  but  no  renal  casts  were  seen,  nor  was  any  indigo  de- 
posited. In  the  sediment  there  was  found  a  few  large  sporules,  which 
had  more  the  appearance  of  those  of  the  sugar  fungus  than  of  penici- 
lium  glaucum,  but  yet  were  scarcely  so  large  as  those  of  the  yeast 
plant. 

Uric  acid  was  rather  abundant. 

The  quantity  of  this  urine  obtained  was  too  small  to  allow  of  its 
specific  gravity  being  taken.    Reaction,  decidedly  acid. 

From  St,  Thomas'  Hospital. 

This  specimen  of  urine  was  passed  October  5th. 
Albumen  was  present  in  small  quantity  only. 

Oxalate  of  lime  in  dumb  bells  was  deposited  in  very  large  amount. 
Urates  were  lilcewise  contained  in  this  urine. 
The  sugar  f  ungus  was  met  with  in  small  quantity. 
Specific  gravity  1014.    Reaction,  decidedly  acid. 

From  St.  Thomas'  Hospital. 

This  sample  of  urine  was  passed  September  29th. 

Albumen  Avas  present  in  small  amount. 

Fibrinous  casts,  only  a  few  fragments  detected. 

Neither  Oxalate  of  lime,  sugar  fungus,  or  indigo,  were  developed  m 

Urates  of  a  pink  colour  were  deposited  in  considerable  amount. 
Spec  fic  gravity  of  the  urine,  1024.    Reaction  very  acid. 

From  St.  Thomas'  Hospital. 

One  sample  only  of  this  urine  was  obtained. 

Albumen  was  found  in  large  quantity. 

Renal  casts  in  large  numbers  were  likewise  present. 

Oxalate  of  lime,  in  dumb-bell  crystals,  occurred  m  considerable 

"^Tlvo  appeared  on  the  surface,  forming  a  dense  reddish  Hue  scum 
all  over,  which  was  collected;  some  also  was  deposited  at  the  bottom  ot 
the  o-lass.  After  the  removal  of  the  pellicle  first  formed  and  further 
expo^'sure  of  the  urine  a  second  thin  blue  scum  was  developed  on  the 
surface. 
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The  specific  gravity  of  the  urine  was  1016. 
Tlie  reaction,  as  evidenced  hy  the  growth  of  fungus,  was  acid. 

From  St.  Thomas'  Hospital. 

The  sample  of  urine  examined  in  this  case  was  passed  October  7th. 
Albumen  occurred  in  this  urine. 

Uric  acid  in  tablets,  and  also  in  long  straight  threads,  made  up  of 
vi-egations  of  small  crystals  of  the  same  form,  occurred  in  large 
quantity.    It  was  particularly  observed  that  the  threads  of  crystals 
were  formed  independent  of  fibres  or  nuclei. 

Indigo  was  formed  in  small  quantity,  which  was  visible  to  the 
naked  eye,  and  inany  pieces  and  fragments  of  it  were  discovered  by 
means  of  the  microscope. 

Bile  in  small  quantity  was  also  present  in  this  specimen,  as  shown 
by  the  manner  in  which  the  epithelial  cells  were  coloured  or  stained 
with  that  substance. 

Monads  occurred  in  large  numbers. 

The  spccijic  gravity  \f^^  lOlO.    i2mc^/o?z  decidedly  acid. 

From  St.  Thomas'  Hospital. 

This  sample  of  urine  was  passed  October  6th. 

Albnmen  was  found  in  large  quantity. 

Renal  casts,  a  great  number  were  seen. 

Oxalate  of  Bne  in  dumb-bells,  and  octohedra  a  good  deal. 

Indigo,  a  few  fragments  only  discovered  with  the  microscope  ;  some 
of  the  mdigo  had  also  become  deposited  in  the  threads  of  penicilium 
glaucum.  ^ 

The  sugar  fungus  in  perfect  fructification  was  rather  abundant 
Specific  gravity,  1017.    Reaction  very  acid. 

Charles  Barber. 

The  specimen  of  this  urine  examined  was  passed  October  3d. 
Albumen  was  present  in  this  sample  in  large  quantity. 
Renal  casts  were  discovered  also,  but  not  many. 
Oxalate  of  lime  in  dumb-bells  occurred,  but  the  number  of  crystals 
was  but  small. 

A  small  quantity  of  the  sugar  fungus  was  likewise  developed. 

Indujo  was  deposited  in  sufiScIent  amount  to  form  a  blue  scum  over 
the  whole  surface  of  the  urine ;  this  was  removed,  and  the  urine  again 
lett  exposed  to  the  air;  in  a  few  days  a  second  deposit  of  blue  took 
place,  forming  a  thm  ring  round  the  edge  of  the  vessel ;  a  great  many 
tragments  of  the  same  were  likewise  discovered  with  the  microscope. 

ihe  specific  gravity  was  1012.    Reaction  very  acid. 

Thomas  Bates. 

This  sample  of  urine  was  passed  forty-eight  hours  after  collapse. 
Albumen  was  present  in  rather  large  amount. 
Renal  casts  abounded  in  this  specimen. 
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Oxalate  of  lime,  chiefly  in  dumb-bells,  was  deposited  in  large  quan- 
tity, some  of  the  crystals  being  formed  in  the  casts  of  the  renal 
tubules. 

Uric  acid  was  present  in  considerable  amount,  as  also  much  urate ;  a 
good  deal  of  the  latter  was  deposited  in  the  fibrinous  casts,  and  in  the 
epfethelial  scales  which  were  contained  in  the  urine.    Fig.  27. 
^  Indigo  did  not  appear  in  this  urine. 
'    Specijic  gravity,  1018.    Reaction,  acid. 

From  Charing  Cross  Hospital. 

The  first  sample  was  passed  October  4th. 
Albumen  Avas  found  in  rather  large  quantity. 
Renal  casts  were  seen  in  o;reat  numbers. 

Oxalate  of  lime  in  dumb-bells  occurred  very  abundantly,  as  well 
as  many  octohedral  crystals  of  the  same. 

Urates  also  were  met  with,  some  of  which  were  deposited  in  the 
renal  casts. 

Indigo  appeai'ed,  forming  a  reddish  blue  scum  over  the  whole 
surface. 

Patrick  Eeilly,  St.  Bartholomew's  Hospital. 

Two  samples  of  this  urine  Avere  examined,  being  the  first  two 
passed  on  the  subsidence  of  collapse. 
Albumen  was  present  in  both  lu-ines. 
Renal  casts  also  in  both,  but  not  in  large  number. 
Uric  acid  was  found  in  the  first  urine  passed. 

Oxalate  of  lime,  in  the  form  of  octohedral  crystals,  was  discovered 
in  the  second  sample. 

The  sugar  fungus  likewise  occurred  in  the  second  sample. 

Indigo  was  developed  in  both  samples,  but  in  largest  amount  in 
that  first  passed,  in  which  it  formed  a  decided  blue  scum  all  over  the 
surface.  In  the  second  specimen  the  indigo  at  first  only  formed  a 
well-defined  border  round  the  edge  of  the  glass,  but  after  agitation, 
in  the  course  of  a  few  days  a  slaty -blue  scum  appeared  over  the  whole 
surface  of  the  liquid. 

Monads  in  large  numbers  appeared  in  both  urines. 

The  specific  gravity  of  the  two  samples  was  1014  and  1015. 

The  reaction  of  both  decidedly  acid. 


 Fitzgerald,  St.  Bartholomew's  Hospital 

Two  samples  of  the  urine  in  this  case  were  examined. 
■  Albumen  was  found  in  both  the  specimens. 

Rejial  casts  occurred  in  both,  and  in  very  large  numbers  in  that 
passed  October  4th. 

Oxalate  of  lime  in  dimib-bells  was  deposited  in  the  sample  or 

October  4th. 

Uric  acid  in  tubular  crystals  was  found  in  both  specnuens,  toge- 
ther with  much  icrate. 

Indigo  was  not  formed  in  either  of  the  urines. 
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Tlie  suf/ar  fungus  was  seen  in  only  one  of  the  samples,  viz,  that 
passed  October  5th.  ' 
The  specific  gravity  of  the  urines  was  1017  and  1018, 
The  reaction  of  botli  decidodJy  acid. 

From  St.  Bartholomew's  Hospital. 

A  drachm  only  of  each  of  the  two  following  samples  of  urine  was 
forAvarded  for  examination : 

Albumen  was  detected  in  both  samples. 

Fibrinous  casts  of  the  renal  tubules  were  likewise  present  in  both 
the  urines. 

Oxalate  of  lime  in  dumb-bell  crystals  occurred  in  the  two  sne- 
cimens.  ^ 

The  sugar  fungus  likewise  became  developed  in  both  and  at 
tamed  its  perfect  fructification,  particularly  in  the  second  sample" 
the  fungus  formmg  a  perfect  scum  over  the  entire  surface  of  the 
urine  as  it  was  exposed  to  the  air  in  a  test-tube. 

Ellen  Godfrey. 

attalk'  ^^^^  ^^^^  """'"^  ^""""^^       recovery  from  the 

Albumen  was  found  in  large  quantity. 
Renal  casts  were  not  observed. 

•  number^'^^^^  "'"''^'''^^  '''^  ^""^  occurred  in  rather  large 

Uric  acid  in  crystals  a  few,  as  well  as  much  granular  urate 

.itP  ftf  V^^T""'''^ 'T^^  ^^'''T^*  microscope  being  requi- 

site for  Its  discovery.  Some  of  the  blue  pigment  was  deposited  in 
the  epithelial  scales  contained  in  the  urine.  ^leposuea  m 

The  quantity  of  urine  sent  was  too  small  to  allow  of  its  svecific 
gravity  being  ascertained,    Its  reaction  was  neutral. 


It  is  obvious  that  there  is  much  in  the  above  results  of+hp 
amination  of  the  unne  of  cholera  of  interest  and  "iitnce 

.clS?fthTraf  wt^^^^^  f  P-?in 

attack  ot  cholera,  and  sometimes  they  are  to  be  detected  for 
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a  considerable  time,  occasionally  not  altogether  disappearino-  until 
after  the  urine  has  ceased  to  be  distinctly  aibiuninous.  The  lu-ine  of 
cholera  presents  the  best  and  most  perfect  examples  of  this  form  of 
renal  casts  which  I  have  ever  met  with,  the  casts  being  so  well  de- 
fined, abundant,  and  often  containing  Imbedded  in  their  substance 
different  forms  of  urinary  deposits,  as  urates,  dumb-bell  crystals  of 
oxalate  of  lime,  &c.    Fig.  27. 

Not  unfrequently  the  casts  are  shaded  of  a  dark  colour,  in  conse- 
quence of  the  quantity  of  urate  imbedded  in  them.  Very  commonly, 
also,  dumb-bell  crystals  of  oxalate  of  lime  are  met  with  similarly 
imbedded,  a  fact  which  shows  that  this  salt  crystallizes  in  these  cases 
immediately  after  the  urine  is  secreted,  and  while  within  the  renal 
tubules.  Nearly  the  whole  of  these  particulars  are  shown  in  the 
figure  above  referred  to. 

Another  important  particular  is  the  occurrence  of  deposits  in  the 
early  samples  of  cholera  urine  voided.  These  are  noticed  especially 
in  the  first  two  or  three  samples  passed.  They  consist  of  uric  acid, 
urates,  and  particularly  dumb-bell  crystals  of  oxalate  of  lime. 

That  the  oxalate  of  lime  should  be  deposited  so  commonly  in 
the  form  of  dumb-bells,  and  not  in  the  usual  octohedral  crystals,  is  a 
remarkable  fact,  and  one  which  seems  to  show  that  a  very  essential 
distinction  exists  between  these  two  crystalline  forms  of  what  is 
usually  considered  to  be  the  same  salt. 

After  the  urines  have  been  kej^t  for  some  days  numerous  changes 
are  observed  to  occur  in  them.  The  quantity  of  deposits,  especially 
those  of  uric  acid,  urates,  and  oxalate  of  lime,  often  becomes  increased, 
the  urines  become  turbid,  alter  in  colour,  fungi  are  gradually  deve- 
loped in  them,  and  lastly,  in  many  instances,  a  scum  or  pellicle  of 
pigment  of  a  blue  colour,  more  or  less  marked,  forms  upon  their 
surface. 

The  formation  of  a  blue  pigmentary  substance  on  the  urine  in 
cases  of  cholera  has  been  before  noticed,  and  principally  by  Heller. 
That  observer  bestowed  upon  it  the  name  of  Uroglaucin,  and  consi- 
dered it  to  be  a  modification  of  urine  pigment. 

I  have  elsewhere  shown  that  indigo  is  of  frequent  occurrence  in 
human  urine,*  and  in  the  communication  referred  to  I  advanced  cer- 
tain reasons  to  prove  that  the  uroglaucin  of  Heller  is  really  indigo. 
Of  this  fiict  no  doubt  now  whatever  remains,  as  I  have  succeeded  in 
obtaining  from  several  of  the  samples  of  blue  pigment  procured  from 
cholera  urines  all  the  reactions  so  well  marked  which  characterize 
indigo.  This  may  be  considered  to  be  an  important  result,  and  I  am 
now  fully  convinced  that  only  one  blue  pigmentary  substance  is 
ever  formed  naturally  in  the  urine,  and  that  this  is  in  all  cases 
indigo  ;  the  uroglaucin  of  Heller  and  the  cyanourin  of  Scherer  being 
merely  impure  states  or  conditions  of  indigo. 

It  will  be  observed,  that  the  yeast-plant  or  sugar  fungus  was  met 
with  in  different  samples  of  the  urine  in  nearly  every  case.  This  is 
another  very  interesting  fact  in  connexion  with  the  urine  of  cholera. 


*  "  On  the  frequent  occuri-ence  of  indigo  in  human  urine,  and  on  its  chemical,  phyi 
logical,  and  pathological  relations."— Transactions  of  the  Royal  Society,  1854,  p.  297. 
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Of  the  vahic  of  this  fungoid  test  for  sugar  I  have  elsewhere  adduced 
evidence,*  but  adtlitional  proof  is  now  furnished  of  its  o-veat  utility 
The  yeast-plant  was  met  with  in  different  stages  of  growth  in  at  least 
fourteen  samples,  while  evidences  of  its  existence  .were  observed' in 
several  other  specimens.    The  specific  gravity  of  the  urines  in  which 
it  was  actually  detected  ranged  from  1007  to  1018,  the  average  o-ravi- 
ties  being  1009  and  1011 ;  by  no  other  single  and  direct  test  could  su^ar 
when  present  in  urine  in  amount  comparatively  so  small,  be  detected' 
In  all_  probability  sugar  was  present  in  some  of  the  other  samples 
of  urine,  in  which  the  sugar  fungus  had  not  become  developed. 
Some  of  these  specimens  were  either  neutral  or  alkaline,  and  as  it  is 
essential  for  the  growth  of  this  fungus  that  they  should  have  an  acid 
reaction,  the  fungus  therefore  did  not  make  its  appearance  in  these 
samples. 

No  organic  iDroduction  was  present  in  any  of  the  urines  when  first 
passed,  neither  was  any  subsequently  developed  in  them  which  could 
be  supposed  to  be  associated  in  any  way  with  cholera. 


Report  stating  tlie  Results  of  the  Microscopical  Examina- 
tion of  mimeroLis  Specimens  of  Blood  obtained  from 
the  Bodies  of  Persons  who  had  died  of  Cholera. 

obseivatiolf      specimens  of  blood  were  subjected  to  microscopical 

These  specimens  were  in  all  cases  examined  a  few  hours  after  death 
and  in  some  instances  almost  immediately  after  dissolution. 

Ine  resiilts  of  the  observations  made  may  be  thus  briefly  stated  •— 

±  irst,— lhat  in  none  of  the  specimens  were  any  organic  productions 
present,  animalculaB  or  fungi,  either  livino-  or  dead 

Second  -That  in  those  specimens  which  were  examined  very  shortly 

pecuhai.ties     The  red  and  white  corpuscles  were  of  the  usual  form 
and  size,  and  presented  their  ordinary  appearances.   Occasionally  the 
or  rol^"  1  -SSre  Jed  into  the  welldcnow^pilt! 
or  lolls,  while  the  white  corpuscles  were  sometimes  free  .nd  some 
nnes  aggregated,  and  entangled  in  meshes  of  fibrin.     T l  i  hst 

wa.  attnbutable  to  the  separation  of  the  fibrin  and  whit?  corpuscles 

feh^Lfothe?"'^"-..  "^''^  t^-'^  ^ 

ueatn  nom  other  causes  than  cholera. 

ex.mi";JtlT!n  "         ""^f'^'^  specimens  of  blood  which  were  not 

had  b  Jcomc  mailer  of  1  «o^l--^clcs.    The  red  corpuscles 

ap  oareH  tho  oh  ,f  "TT!        '^"^'^  ^lohular,  and  some  of  them 
PP-aied  as  though  they  had  been  m  some  degree  melted  down  and 

albUinSu^Ld'IatE  /-^^  -        -^"^-n      t^ese  fungi  to 

buccnanne  urine.  —Medico-chininjwal  Tnnmtctiuns,  vol.  xxxvi.  1853. 
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dissolved  away.    The  white  corpuscles,  at  the  same  time,  were  not  so 
uniform  in  size,  and  were  less  granular  than  natural,  and  there  was 
frequently  visible  in  them  one  or  two  shining  droplets  of  fatty  matter, 
a  considerable  number  of  free  oil  globules  and  a  few  fibrinous  granules 
Avere  likewise  seen  floating  in  the  serum.    These  changes  in  the  con-, 
dition  of  the  red  and  white  corpuscles  were  entirely  the  result  oft 
incipient  decomposition,  and  they  were  not  observed  in  the  very, 
recent  specimens  of  the  blood,  with  the  exception  of  a  few  molecules,, 
and  an  occasional  spherule  of  oily  matter  suspended  in  the  serum. 

Of  the  specimens  of  blood  examined,  some  were  obtained  from  the 
median  cephalic  vein,  others  from  the  larger  internal  blood  vessels,^ 
and  some  from  the  cavities  of  the  heart  itself.    Fibrinous  clots  or  • 
coagula  were  not  unfrequently  met  with  in  the  latter  situation.  These 
exhibited  under  the  microscope  all  the  usual  characters  of  ordinary . 
fibrinous  clots,  and  consisted  of  fibrillae  of  fibrin  intermixed  with 
granular  matter  and  the  white  corpuscles  of  the  blood. 

The  general  result  or  conclusion  to  be  deduced  from  these  exami- 
nations is,  that  the  blood,  in  cases  of  death  from  cholera,  does  not 
present  any  peculiarities  discoverable  by  means  of  the  microscope,  its 
structure  being  iminjured,  and  it  being  entirely  free  from  parasitic 
developments  of  every  kind.  . 

These  observations  appear  sufficient  to  disprove  two  theories  which 
have  been  entertained  with  respect  to  the  condition  of  the  blood  as 
a  cause  of  cholera.  Thus  it  has  been  alleged  that  the  symptoms  of 
cholera  were  referable  to  a  disintegration  or  breaking  down  of  the 
blood  corpuscles,  and  this  is  one  of  the  theories  ;  while  the  other 
theory  supposes  that  cholera  arises  from  the  presence  of  some  para-' 
sitic  production  developed  in  the  blood  itself,  either  an  animalcide  or 
a  fungus.  ■ 

It  is  of  consequence  that  these  theories,  inasmuch  as  they  are  in- 
correct, should  be  disproved,  since  the  treatment  of  cholera  has  not 
unfrequently  been  based  upon  the  assumption  that  one  or  other  of: 
the  theories  referred  to  was  founded  on  fact.    In  proof  of  this  remark, 
the  circumstance  of  the  treatment  of  cholera,  by  sulphur  Avith  tli©' 
view  of  destroying  any  fungus  or  animalcule  which  might  be  present, 
in  the  blood,  may  be  adduced. 


Report  stating  the  Results  of  the  Microscopical  Examina- 
tion of  the  Skin  and  Clothes  of  Cholera  Patients. 

So  many  cases  having  been  reported  from  time  to  time  of  nurses' 
who  had  been  engaged  in  washing  the  clothes  of  cholera  patient^ 
becoming  themselves  the  subjects  of  cholera,  it  was  of  importance  to 
determine  whether  the  presence  of  any  body  or  substance  could  be 
discovered  in  the  clothes  worn  during  cholera  which  could  explain  tne 
communication  of  the  disease. 

With  this  view  the  following  examinations  were  made  :  ,  . 

Portions  of  the  epidermis  or  skin  of  six  persons  who  ha4  died  or 
cholera  were  submitted  to  the  microscope,  as  well  as  twelve  pieces  o 


I, 
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the  clotlies^  worn  by  cholera-patients  at  the  time  of  decease ;  some 
of  these  being  selected  in  consequence  of  their  being  stained  with  the 
rice-water  evacuations. 

Nothing  of  importance  was  discovered  from  the  examination  of  the 
six  portions  of  epidermis,  neither  animalcules  as  vibriones,  or  sporules 
or  threads  of  fungi  were  present  in  any  case. 

•  The  pieces  of  clothes  were  carefully  Avashed  in  a  little  distilled 
water,  and  the  water  itself,  as  well  as  any  sediment  which  subsided 
from  it  after  it  had  stood  for  some  time,  were  examined  microsco- 
pically. 

In  some  cases  no  solid  matter  of  any  kind  was  to  be  detected  In 
other  instances  vibriones  abounded,  and  were  alive  and  in  active 
motion.  The  presence  of  vibriones  was  sufficiently  explained  by  the 
fact,  that  the  portions  of  clothes  in  these  cases  were  stained  with  the 
rice-water  discharge,  which  I  have  shown  in  a  former  report  invari- 
ably swarms  with  living  vibriones. 

In  two  instances,  (and  particularly  in  one  case,)  in  addition  to  the 
vibriones,  sporules,  some  of  which  were  germinating,  of  a  species  of 
fongus,  were  observed.  ■  Lastly,  in  some  instances,  epithelial  scales 
derived  from  the  breaking  down  of  the  epidermis,  were  noticed  as  also 
fragments  of  muscular  fibre  and  vegetable  tissue,  starchy  matter 
corpuscles  of  wheat,  together  with  bright  blue  particles,  probably 
indigo.    The  starch  and  blue  discovered  was  no  doubt  a  portion  of 
that  used  m  the  .starching  and  blueing  of  the  clothes  examined,  while 
the  fragments  of  striped  muscular  fibre  proceeded  from  the  remnants 
Gt  food  contained  m  the  rice-water  discharge. 

.  The  only  organic  productions  met  with  in  the  examination  of  the 
several  pieces  of  linen  to  ^vhich  any  degree- of  suspicion  is  attached 
ai-e  the  vibnones,  upon  which  I  have  already  remarked  in  the  report 
TchTerf  observations  on  the  rice-water  evacuatFons 

If  these  vibriones  possess  any  influence  in  the  production  of  cholera  ' 
or  if  the  nce-water  discharges  contain  any  substance  or  principle  ^ 

^'!^o"lj'T'7f^'^''  "^T'^'  ^'^'^^^'^  understand  how  the. 

w^hing  of  the  clothes  might,  m  some  cases,  give  rise  to  cholera  in 
those  engaged  m  washing  them. 

Report  embracing  certain  Facts  relating  to  the  Diffusion 
ot  Animalcules  and  Fungi  through  the  Medium  of  the 
Atmosphere,  with  Remarks  concerning  the  Relation  of 

CHOLERr'^''''''''  '^'^^  ''''^  Propagation  of 

s^laf  r  tf  ^"^'^^  ^P««^-  of  fungi 

L  iems  o^-  nn  ?^  Pi-op-gated  in  contact  with  the  air,  and 
5remeT^htner;i'^r,if'°       «^°,^edingly  small,  and  are  of  such 

ut  the  atmosphere  on  the  slightest  agitation  or  disturbance ;  the 
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atmosphere  constitutes,  in  fact,  the  natural  and  ordinary  means  by 
which  the  sporules  of  this  class  of  productions  are  diifused,  and  the 
pi'opagation  of  the  species  ensured. 

In  the  mere  fact  of  the  presence  in  the  atniosi)here  of  the  sporules 
of  different  fungi  there  is  nothing  very  remarkable,  and  in  establishing 
the  fact  of  such  presence  no  connexion  whatever  is  proved  to  exist 
between  these  fungi  and  cholera ;  indeed,  the  direct  results  of  all  the 
observations  which  have  been  made  by  means  of  the  microscope  into 
the  condition  of  the  solids  and  fluids  of  the  body  in  cholera  is  wholly 
opposed  to  the  notion  that  the  development  of  fungi  has  anything  to 
do  with  the  disease. 

It  is  not  only  sporules  of  fungi  which  are  conveyed  about  in  the 
atmosphere,  but  many  other  bodies  of  great  minuteness  and  trifling 
weight,  as  for  example,  fibres  of  wool,  the  starch  corpuscles  of 
wheat  and  other  plants ;  and  so  commonly  are  these  contained  in  the 
atmosphere,  that  if  any  fluid  be  exposed  to  it  for  two  or  three  days, 
these  substances  will  very  frequently  be  found  in  it  on  examination 
with  the  microscope. 

From  the  fiict  that  the  sporules  of  fungi  have  been  obtained  from 
the  emanations  of  sewers  it  has  been  concluded  that  these  sporules 
were  generated  in  the  organic  matters  contained  in  them,  and  that 
they  afterwards  became  liberated  and  set  free  into  the  air  This  is, 
no  doubt,  the  case  in  some  instances ;  but  what  I  now  desire  to  point 
out  is,  that  the  sporules  of  fungi  thoroughly  immersed  in  fluid  cannot 
be  conveyed  into  the  atmosphere  by  the  mere  evaporation  of  the  fluid 
holding  them ;  thus,  when  the  contents  of  the  sewer  are  fluid  and 
in  motion,  no  diffusion  of  the  sporules  can  take  place;  should  any 
sporules,  however,  float  on  the  surface  of  the  liquid,  a  few  of  these 
might  become  diffused  in  the  air,  carried  up  by  the  vapour  resulting 
from  evaporation.  The  accuracy  of  this  statement  was  proved  as 
follows : — 

A  sample  of  urine  containing  myriads  of  sporules  of  the  well-known 
fungus  Penicilium  glaucum  was  subjected  to  slow  evaporation  or 
distillation.  The  urine  before  distillation  was  deeply  coloured  and 
turbid  from  the  quantity  of  fungus  present,  while  the  distilled^  liquid 
Avas  as  clear  and  as  bright  as  water;  and  on  examination  of  it  with 
the  microscope  a  very  few  sporules  of  the  fungus  were  met  with  only 
after  careful  scrutiny.  It  was  apparent  to  the  eye  alone  that  the 
great  bulk  of  the  sporules  had  been  left  behind.  The  very  few  which 
passed  over  were  those  which  rested  only  on  the  surface  of  the  unne, 
and  which  had  not  been  fairly  immersed  in  it. 

The  sporules  of  some  species  of  fungi  at  a  certain  stage  of  their 
th  repel  water  and  other  fluids,  so  that  although  they  may  rest 
upon  it  they  do  not  imbibe  it,  and  are  really  aerlel,  resting  only  on 

the  surface.  . 

We  will  next  bestow^  a  few  observations  upon  vibriones. 

First.  Vibriones  are  developed  and  are  to  be  found  in  nearly  all 
animal  and  vegetable  infusions  which  are  not  too  acid  (including 
impure  water)  at  all  seasons,  and  are  not  peculiar  to  a  period  ot 
cholera.  This  one  fact  is  in  itself  almost  sufficient  to  prove  that  there 
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is  no  very  close  or  essential  connexion  between  vibriones  and  cholera 
Nevertheless,  the  invariable  i^resence  of  vibriones  in  the  rice  water 
discharges  of  cholera,  even  while  retained  in  the  system,  occasions 
considerable  interest  to  be  attached  to  these  animalcules  in  relation 
to  cholera.  Although  not  the  cause,  they  may  still  possibly  possess 
some  influence  m  explaining  and  aggravating  the  symptoms. 

JSText,  as  to  the  diffusion  of  vibriones  through  the  medium  of  thp 
atmosphere. 

Vibriones  are  true  aquatic  productions,  unlike  fungi,  which  are 
for  the  most  part  aerial,  fluids  being  the  media  in  which  as  far  as 
I  am  aware,  they  are  always  developed,  and  to  which  they  are  usuallv 
conhned ;  neither  can  they  escape  from  those  fluids  and  become 
carried  into  the  atmosphere  through  the  evaporation  of  the  liquids  in 
which  they  are  present.    Their  incapability  of  being  conveyed  into 
the  atmosphere  in  this  way  was  shown  by  carefully  distillino.  at  a 
low  temperature  a  portion  of  rice-water  discharge  which  absSutelv 
teemed  with  vibriones,  and  which  was  opake  from  the  numbers  nre- 
sent  m  xt     The  fluid  distilled  oflf  was  L  clear  and  tran'^arenH 
water  and  no  vibriones  were  discovered  in  it  on  the  strictest  scrutinv 
with  the  microscope;  it  follows,  therefore,  that  if  vibriones  are  reaUv 
ever  present  m  the  atmosphere  they  are  actually  developed  in  it  and 
smce  they  require  moisture  for  their  development,  it  must  be  in  'some 
humid  condition  of  the  atmosphere  that  they  are  thus  generated 

further,  the  presence  of  vibriones  in  the  atmosphere  implies' also 
the  presence  of  some  nitrogenized  substance  capable  of  affordin^ 
nutriment  for  their  support.  'Hiuium^ 

It  is,  therefore  extremely  desirable  that  the  ftict  should  be  ascer- 
tained beyond  the  possibility  of  dispute  whether  vibriones  ev  r 
float  freely  in  the  atinosphere,  and,  if  so,  whether  their  presence! 
confined  to  the  period  of  the  prevalence  of  cholera.  ^ 

in  a  ?oniLl  X  ;  ?nV '    ^  ^"'^  ''^"^^^^^  *°  rest 

vibriones  trf  se  n  Tth^v^^^^^^^  ^""gi 
around  fibres  of  cotiin  of  v  1 '        °'  P^^*  ^^^"^  developed 

^  a.d  starch  cm ;L:ts^"f  1^^^^  "^^"^  P--^,)  a  few  mon'ads 

wh?ch  had'not"\er'i"  '^"'i""  '^J^'  '^^^  ^^^^^"-^  -'-^ter,  and 

sporules  of  the  sC  Z?"  ^  ''^"^         *°  examination, 

monad  were  met  with  T"^  ^P^^^^^       ^^^rio  and 

^  in  the  wateTwh^hl;  fl    ""^u  "^"^'^^^         ^^'S^  «"'«^era 

water  which  had  been  breathed  through  by  chole?a  patient^  : 
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fibres  of  cotton  were  also  present,  as  well  as  starch  corpuscles,  but 
the  number  of  these  was  likewise  less. 

No  production,  therefore,  was  present  in  the  water  through  which 
several  patients  suffering  from  cholera  had  been  made  to  respure 
repeatedly  for  a  period  of  three  days,  Avhlch  was  not  originally  con- 
tained in  the  water  used  for  the  experiment.  The  only  apparent 
effect  of  the  respiration  was  to  hasten  and  increase  the  development 
of  the  organic  matters  which  were  at  first  contained  in  the  water.  ^ 

One  other  experiment,  which  was  made  with  the  hope  of  throwing 
further  light  upon  the  subject,  may  here  be  related.  Some  water 
obtained  from  the  artesian  well  in  Piccadilly  was  submitted  to  dis- 
tillation in  vessels  which  had  previously  been  prepared  for  the 
purpose,  and  which  had  been  well  washed  with  concentrated 
sulphuric  acid,  to  destroy  any  trace  of  organic  impurity  which 
might  accidentally  have  been  present. 

With  the  distilled  water  thus  obtained,  which  was  of  very  unusual 
purity,  a  Wolfe's  apparatus,  cleansed  with  the  same  precautions,  was 
charged.  Into  this,  I  myself  breathed  from  time  to  time,  for  the 
space  of  three  days ;  on  the  second  day  the  water  was  observed  to 
have  become  somewhat  dull,  and  on  the  third  day  it  was  opalescent ; 
examined  with  the  microscope,  it  was  found  to  abound  in  large  and 
active  animalcules,  apparently  belonging  to  the  genus  Paramesium ; 
no  sporules  of  fungi  or  vibriones  were  noticed. 

The  presence  of  these  animalcules  in  such  large  numbers  can  only 
be  accounted  for  by  supposing  that  a  portion  of  saliva  containing 
animal  matter  had  made  its  way,  together  with  the  air,  down  the 
glass  tube  which  passed  into  the  water,  and  that  this  had  formed 
the  material  or  pabulum  out  of  which  the  animalcules  had  become 
developed  ;  but  from  what  source  the  germs  of  the  animalcules  pro- 
ceeded it  is  impossible  to  state. 

The  above  observations  on  the  conveyance  of  organic  productions 
by  means  of  the  atmosphere  in  connexion  with  cholera  are  obviously 
very  incomplete,  but  at  the  same  time  they  may  furnish  some  few 
hints  for  conducting  at  a  future  period  similar  experiments  and 
observations  on  a  more  extended  scale. 

The  general  result  of  these  observations,  so  far  as  they  go,  is  to 
prove  that  the  breath  of  patients  labouring  under  cholera  does  not 
contain  any  organic  production  which  can  account  for  either  the 
origin  or  propagation  of  cholera. 


Concluding  Observations. 

The  microscopical  investigations  instituted  by  me  have  embraced 
theKice-water  discharges  of  Cholera,  the  Blood,  the  Urine  the  Epi- 
dermis or  Skin,  the  Clothes  of  cholera  patients,  as  well  as  the  Water 

drank  and  the  Air  respired.  .  ,    ,      ^i,  ,     -.Uav  - 

The  one  great  result  of  these  investigations  is  to  show  that  neitlier  . 
in  the  blood  or  urine,  or  on  the  skin  or  clothes,  or  in  the  water  di-anl^  . 
or  in  the  air  respired,  are  any  organic  productions,  either  ammalcu^  ^ 
or  fungi,  present,  to  which  the  origin  or  propagation  of  cholera  couia  . 
be*attributed. 
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The  only  fluid  examined  which  was  found  uniformly  to  contain 
hving  organic  productions  Avas  the  rice-water  discharge,  which  even 
while  enclosed  m  the  small  intestines  swarmed  with  vibriones 

The  presence  of  these  vibriones  exhibits  at  least  a  remarkable 
proneness  of  the  contents  of  the  small  intestines  to  underffo  ranid 
decomposition.  °  i 

In  addition  to  the  fluids  and  articles  enumerated  above,  submitted 
to  microscopical  observation,  I  should  mention  that  I  examined 
portions  of  the  livers  and  kidneys  of  two  persons  who  had  died  of 
cholera  the  mucous  n^embrane  of  the  bronchial  tubes,  the  bile,  and 

foUow  """^  '^^^^ 

One  of  the  portions  of  liver  was  light-coloured  and  fatty-lookiuff 
while  the  other  was  red  and  dark-..oloured  ;  a  few  oil  globules  were 
found-in  some  of  the  hepatic  cells  in  both  cases,  but  in  larger  propor- 
tion m  the  hght-coloured  piece  than  in  the  other;  but  neithei  of  the 
livers  could  be  said  to  b^  m  a  state  of  marked  fatty  degeneration,  and 
by  far  the  greater  number  of  the  secreting  cells  of  th?se  livers  were 
m  a  state  of  integrity.  y^^^^vxc 

The  gall-bladder  of  one  of  the  livers  was  half  filled  with  bile  of  a 
deep  green  colour,  and  having  the  consistence  of  treacle-  this 
choksteir  "^^^^'^^^^P^         seen  to  abound  in  plates  of 

par^if"^'  — ^^^-^^  -t  furnish  any 
The  epithelium  contained  in  the  mucus  of  the  bronchial  tubes  was 
1.  Ta  -  ^^'"'"''^  integrity,  but  the  fluid  part  of  the  mucus 
abounded  m  vibriones;  the  presence  of  these  was  no  doubt,  due  S 
mcnpient  decomposition,  although  this  decompositi;n  was  no  appre- 

Z   1  „T^e^e  ^ere  also  observed  a  considerable  number  of ' 

oil  globules  of  all  sizes,  and  large  round  corpuscular-lookinc  bodies 
perfectly  free  from  granulation,  and  resembling  closely  the  veSar 
corpuscles  of  the  white  substance  of  the  brain.  ^ 

on  oneninl  it' f r'"'''''^  exceedingly  smaH  and  contracted,  and 
■vpllnw  ""^^  P"''^"*  ^bout  a  dessert-spoonful  of  a 

u^  r^l,  "''^  pm-ulent-looking  substance;  ?his  viewed 

scl  of  vPr7°'-TV'"''  ''^'^'^  of  mucus  Id 

^t  suij^Z"^  epithehuni  no  vibriones  being  present ;  their  absence 

the  mucus?    ^  ^  '"'"''^  ^^^^  ^^^^tion  exhibited  by 

-Arthur  Hill  Hassall,  M.D. 
Bennett  Street,  22d  January  1855. 
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No.  XII. 

Tables  from  a  Report  of  the  Middlesex  Hospital,  illustrating 
the  relation  of  Consecutive  Fever  to  the  Collapse  and  Dis- 
charges of  Cholera. 

Table  A. 

Table  of  tliose  Cases  in  which  the  Consecutive  Fevek  was  slight 

or  TRIVIAL. 


MALES. 


No. 

Hours 
in  Collapse. 

Intensity 
of  Collapse. 

Amount 
of  Purging. 

Result. 

15 

30 

Extreme 

Profuse 

Death  from  collapse. 

23 

48 

Considerable  - 

Recovery. 

30 

15 

>> 

>> 

32 

78 

Complete 

Profuse 

5> 

41 

9 

» 

Considerable  - 

>) 

50 

18 

Profuse 

5J 

51 

83 

» 

» 

» 

55 

Incomplete  - 

3> 

58 

49 

Complete 

Considerable  - 

J> 

60 

28 

Extreme 

Profuse 

>> 

78 

28 

Complete 

>> 

» 

85 

19 

Incomplete  - 

Moderate 

>5 

98 

10 

5> 

Slight 

5> 

101 

20 

53 

Moderate 

5> 

121 

27 

Complete 

Profuse 

)> 

FEMALES. 


127 

47 

Extreme 

130 

11 

Complete 

132 

12(?) 

» 

137 

34 

148 

42 

}> 

151 

16 

Complete 

153 

28 

» 

156 

13 

158 

3 

JJ 

161 

9 

Incomplete 

168 

12 

Complete 

170 

17 

Incomplete 

175 

28 

JJ 

186 

25 

>j 

Considerable  ■ 
Profuse 
JJ 

Moderate 

Considerable 

Slight 

Considerable 
JJ 

Profuse 

Considerable 

Profuse 


Slight 


Recoveiy. 
JJ 

Death  from  maenma. 
Recovery. 


Death  from  relapse. 
Recovery. 

JJ 
JJ 
}) 
JJ 
j» 
JJ 
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Table  A. — continued. 


FEMALES— cora<i"naerf. 


No. 

Hours 
in  Collapse. 

Intensity 
of  Collapse. 

Amount 
of  Purging. 

Result. 

187 
196 

203 

204 

206 

214 

215 

217 

221 

230 

231 

32 
45 
12 

8 
53 
46 
12 
18 
10 
24 
12 

6 

Incomplete  - 
Complete 
Incomplete  - 

3J 

Extreme 

Slight 
Extreme 

Complete 

Profuse 
Considerable  - 
Slight 
Moderate 
Profuse 
Slight 
j> 

Considerable  - 
Moderate 
Profuse 
Considerable  - 
Profuse 

Recovery, 

53 
55 
55 
35 

Death  from  relapse. 
Recovery. 

5J 
33 
35 
53 
53 

Table  B, 

Tab.,  of  those  CAS.si„  which  the  Co^sbcht.ve  F.vzk  was  cither 

WELL  MASKED  or  SEVEEE. 


No. 


26 
36 
39 
47 
62 
63 
69 
70 
74 
77 
31 
95 
97 
112 
116 


Hours 
in  Collapse. 


53 

31 

26 

79 

82 

50 

72 

72 

48 

36 

58 

19 

12 

68 

26 


MALES. 


Intensity 
of  Collapse. 


Extr 


feme 


Considerable 

Extreme 

Complete 


Extreme 

Complete 

Extreme 

Complete 

Incomplete 

Complete 

33 

Incomplete 


Amount 
of  Purging. 


Profuse 

Severe 

Profuse 

Moderate 

Profuse 


Moderate 
Profuse 

Considerable 
Slight 

55 

Pi'ofuse 
Slight 


Result. 


Death. 

55 

Recovery. 


55 
55 
35 
55 


35 

Death  from  epilepsy. 
Death  from  maennia. 
Recovery. 

Death  from  epilepsy. 

Death. 

Recovery. 
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Table  B. — continued. 


FEMALES. 


No. 


131 
133 
136 
139 
154 
155 
169 
173 
177 
181 
175 


Hours 
in  Collapse. 


48(?) 

30 

39 

24 

11 

11 

60(?) 

50 

29 

72 

30 


Intensity 
of  Collapse. 


Complete 
Extreme 
Complete 
Extreme 


Extreme 
Complete 

Extreme 


Amount 
of  Purging. 


Result. 


Profuse 
• » 

Considerable 

Profuse 

Considerable 

Profuse 

55 

Moderate 

Severe 

Profuse 


Death. 
Eecovery. 


Death. 
Recovery. 
Death. 
Recovery. 
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No.  xiir. 

Account  of  Twelve  Post-mortem  Examinations,  made  at  St 
Bartholomew's  Hospital.  By  G.  W.  Callender,  Registrar 
and  Demonstrator  of  Morbid  Anatomy  at  the  Hospital 


No, 


Soi.  Age. 


Disease. 


T.N. 
male,  48. 


—  S. 

male,  56. 


E.  a. 
female,  lOi. 


I  Cholera,  collapse, 
16  hours. 


Cholera,  collapse,  Sept.  ]  7, 
about  20  hoiu-s.  7.30  p.m. 


Date  of 
Death. 


1854. 
Sept.  15, 
4  a.m. 


Cholera,  collapse, 
23  hoiu-s.. 


M.  H.      Cholera,  collapse, 
female,  39,  |       32  hours, 
married. 


J.B. 

female,  25, 
married. 


W.T. 

male,  34. 


Cholera,  collapse, 
44  hours. 


Cholera,  collapse, 
gradual  sinking, 
72  hours. 


M.  G.  Cholei-a,  collapse, 
female,  62,  gradual  sinking, 
spinster.  |       87  hom-s 


W.  K. 

male,  37. 


Cholera,  collapse, 
partial  reaction, 
gradual  sinking, 
'  128hoiu's. 


When 
examined. 


Oct.  17, 
11.15  a.m, 


10 


M.  A.  S.     Cholera,  collapse 
female,  4!.,  reaction, 
married.   |  rapid  sinking, 
144  hours. 


11 


12 


F.  V. 

male,  4J. 


C.E. 
male,  32. 


W.B. 
male,  21, 


Cholera,  collapse, 
reaction, 
stupor, 
rapid  smking, 
vnth  dyspnoea, 
192  hoiu-s. 

Cholera,  collapse, 

reaction, 
gradual  sinking, 

240  hours. 

Cholera,  collapse, 

reaction, 
stupor, 

dyspno9a, 
gradual  sinking, 

304  hours. 


Oct.  8, 
7.20  a.m. 


Oct.  8, 
4  p.m. 


Sept.  26, 
9.30  a.m. 


Sept.  26. 
10  p.m. 


Sept.  28, 
8  p.m. 


Sept.  9, 
7  a.m. 


Hours  after 
death,  29. 
Mean  temp. 
61-0. 


Hours  after 
death,  16^. 
Mean  temp. 
63-0. 


Hours  after 
death,  23i. 
Mean  temp. 
44-0 


Hours  after 
death,  28^. 
Mean  temp. 
54-4. 


Hours  after 
death,  23. 
Mean  temp. 
54-4. 


Hours  after 
death,  18^. 
Mean  temp. 
53-0. 


Hours  after 
death,  14. 
Mean  temp. 
53-0. 


Hours  after 
death,  16. 
Mean  temp. 
56-4. 


Hours  after 

death,  8. 
Mean  temp. 
54-2. 


Residence  Bishopsgate;  in  destitute 
^^fT^f^'^^'lf-  '-^"^iCked  in  common 
\nth  the  other  inhabitants  of  the 
house.  Health  previously  good, 

Kcked  up  in  the  streets. 


Residence,  Milton  Street;  circiun- 
stances  good.  No  one  at  the  tune 
atteoted  m  her  neighbourhood. 
Health  previously  unaffected. 


Circumstances  comfortable, 
previously  good. 


Circumstances  comfortable, 
previously  good. 


Health 


Health 


Sept.  12,  Hours  after 
11  a.m.  I    death,  25. 

Mean  temp 
62-3. 


Circumstances  good.  In  perfect  health 
before  this  attack,  the  night  preced- 
ing which  he  passed  in  his  barge 
opposite  the  debouchement  of  tSe 
J<leet  Ditch,  near  Blackfriars  Bridge. 

In  g90d  health,  and  easy  circumstances, 
prior  to  the  attack. 


In  indigent  circiunstances,  but  free 
from  actual  illness. 


In  indigent  cii-cumstances ;  had  been 
ailing  for  more  than  a  month  with 
diarrhoea,  and  occasional  vomitmg. 


Sept.  11, 
2  a.m. 


Sept.  15, 
4  p.m 


Hours  after 
death,  IS. 
Mean  temp, 
55-6. 


Hours  after 
death,  19^. 
Mean  temp. 
61-0, 


Brought  from  a  house  where  others 
were  similarly  affected ;  previously  in 
good  health. 


^"healthy  ''"'''^^^^^^'^^'^s ;  previously 


In  good  circumstances ;  previously 
healthy,  but  an  inmate  of  a  lunatic 
asylum. 
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No. 

Heat. 

General  Condition. 

Muficular 
and  other 
Tissues. 

Eyes. 

Rigidity. 

1 

Absent 

IntcKuninnt  pale,  except  in  the 
(U^pcndoiit  parts;  lin^'.'rs  livid, 
shrivelled,  contraetedupon  the 
palms ;  body  well  nourished. 

Muscles 
natural ; 
adipose  tissue 
fcanty. 

Sunken  in 
their  sockets. 

Well  marked  in 
the  extremi- 
ties and  oil  the 
left  side  of  tlio 
heart. 

2 

Absent 

Robust ;  integument  livid  - 

Muscles  dark ; 
adipose  tissue 
abundant. 

Sunken  in 
their  sockets. 

Marked  in  the 
lower  extremi- 
ties and  left 
side  of  the 
heart. 

S 

Surface  cool; 
thoracic  and 
abdominal 
cavities  warm. 

Well  nourished ;  integument 
rale. 

Muscles 
natural. 

Sunken  in 
their  sockets. 

Marked  in  the 
lowcrextremi- 
ties  and  left 
side  of  the 
heart. 

4 

Absent 

Well  nourished ;  integument 
pale. 

Muscles 
natural ; 
adipose  tissue 
abundant. 

Sunken  in 
their  sockets. 

Marked  in  the 
lower  extremi- 
ties and  left 
side  of  the 
heart. 

5 

Absent 

Emaciated ;  integvnnent  shrivel- 
led and  inelastic ;  liu!j;ers  livid, 
contracted  upon  the  palms. 

Muscles 
natural. 

Sunken  in 
their  sockets. 

Well  marked, 
save  on  the 
right  side  of 
the  heai't. 

6 

Absent 

.Well  "nourished ;  integument 
covered  with  a  dusky  mottling; 
lingers  contracted ;  lips  livid. 

Muscles  dark. 

Sunken  in 
their  sockets. 

Well  marked, 
save  on  the 
right  side  of 
the  heart. 

7 

Absent 

Well  nourished ;  integument 
pale;  fingers  contracted;  lips 
livid. 

Muscles 
natm-al ; 
adipose  tissue 
abundant. 

Sunken in 
theii"  sockets. 

Marked  in  the 
extremities 
and  left  side 
of  the  heart. 

8 

Absent 

Well  noiu-ished;  integument 
pale;  fingers  shrivelled,  con- 
tracted. 

Muscles 
natural ; 
adipose  tissue 
abundant. 

Deeply 
sunken  in 
their  sockets. 

Well  marked, 
save  on  the 
right  side  of 
the  heart. 

9 

Absent 

Emaciated ;  integument  pale, 
inelastic,  pitting  on  pressure ; 
fingers  shrivelled,  contracted 
upon  the  pahns. 

Muscles 
natural. 

Strongly  mark- 
ed, save  on  the 
right  side  of 
heart. 

10 

Absent 

Well  nourished ;  integument 
pale ;  lips  livid ;  prepuce  and 
glans  penis  of  a  black  colour, 
moist  and  foetid;  fingers 
shrivelled,  contracted. 

Muscles 
natm'al ; 
adipose  tissue 
abundant. 

Sunken  in 
their  sockets, 
surrounded 
by  a  dark 
areola,  seve- 
ral layers  of 
cornea,  with 
its  conjunc- 
tional cover- 
ing, absent 
from  both. 

Marked  in  the 
lower  extremi- 
ties and  left 
side  of  the 
heart. 

11 

Absent 

Well  nourished ;  integument 
mottled  about  the  chest  and 
abdomen ;  lips  livid ;  shoulders 
and  neck  covered  with  white 
spots  (caused  by  a  slight  eleva- 
tion of  the  epidermis  by  puru- 
lent fluid)  surrounded  by  a 
livid  congestion ;  ijreijuce  and 
glans  penis  black,  foetid,  ra- 
pidly dficomfcsing. 

Muscles  dark, 
dry,  and 
sticky. 

Sunken  in 
their  sockets, 

and  sur- 
rounded by  a 
dark  areola. 

Remarkable 
throughout 
the  body,  with 
tlie  exception 
of  the  heart, 
which  was 
everywhere 
flabby. 

12 

Absent 

JIucli  emaciated;  integument 
pale;  lips  livid;  prepuce  and 
glans  penis  black,  foetid; 
fingers  livid,  shrivelled,  con- 
tracted on  the  palms. 

JIuseles  dark ; 
adipose  tissue 
very  scanty. 

Sunken  in 
their  sockets; 
cornea  soften- 
ed, opaque, 
easily  scraped 
oft'  with  the 
handle  of  the 
knife. 

Remarkable 
tlu'oughout 
the  body.wtu 
the  exception 
of  the  right 
side   of  the 
licwt. 
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0 


7 


The  Skull  and  its  Contents. 


No. 


Membranes. 


Sinuses. 


Arteries. 


Ventricles. 


Not  examined. 


Brain,  &c. 


Not  examined. 


Not  examined. 


10 


11 


12 


Natural 


Natural 


Natural 


Natural 


Contained  small  se- 
parated clots. 


Contained  many 
small,  soft,  sepa- 
rated clots. 


Contained  small  se-    Natural  - 
paratcd  clots. 


Natural 


Natural 


Natural 


Vessels  remark- 
ably free  from 
blood.  Cho- 
roid plexuses 
pale. 


Contained  dark 
blood  with  soft 
coloured  clots. 


Contained  small  se- 
parated clots. 


Contained  dark 
fluid  blood  Avith 
soft  coloured  clots. 


Occupied  by  ex- 
tensive athe- 
romatous de- 
posits. 


Natural 


Natm-al 


Not  examined. 


Natural 


Arachnoidopaque 
thick,  with  clear 
fluid  in  excess 
inth(!subaracli- 
noid  spaces. 


Contained       dai-k  Natural 
fluid  blood. 


Contained  soft  sepa- 
rated clots  and 
fluid  blood. 


Natural 


Contained  a  little 
clear  fluid. 


Contained  a  small 
quantity  of  clear 
fluid. 


Contained  a  little 
clear  fluid. 


Contained  a  very 
small  quantity  of 
clear  fluid. 


Contained  a  little 
clear  fluid. 


Contained  a  little 
clear  fluid. 


Natural. 


Natural. 


Natural. 


Natural. 


Natural. 


Natural. 


Contained  clear 
fluid. 


Containedclearfluid 
in  excess. 


Natural, 


NaturaL 
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The  Heart  and  Blood  Vessels. 


Pericardium. 


Contained  from  5jto  5ij 
of  clear  serum. 


Moistened  by  the  usual 
serous  fluid ;  opaque 
and  thickened  in 
patclies  over  tlio  right 
ventricle  anteriorly. 


12 


Surface  slimy. 


Slight  oijacity  and  thick- 
ening in  patches  ;  sur- 
face moist;  ecchyinoses 
about  the  roots  of  the 
arteries,  and  on  the 
posterior  surface  of 
the  right  ventricle. 

Just  moistened  by  a  vis- 
cid fluid;  when  smeared 
over  the  fingers,  this 
drew  out  in  fine  threads 
on  separating  them 
from  one  another. 

Sui'face  slimy;  opaque, 
and  thickened  in 
patches  on  the  ante- 
rior surface  of  the 
right  ventricle. 


Contained  just  enough 
slimy  fluid  to  moisten 
its  surface. 


Contained  a  small  qvian 
tity  of  yellowish  fluid 
not  particularly  viscid. 


Contained  about  5ss.  of 
slimy  fluid,  not  unlike 
ordinary  synovia. 


Contained  a  small  quan- 
tity of  clear  yellowish 
fluid. 


Surface  slimy,  contained 
abovit  5  ss.  of  a  viscid 
fluid. 

Surface  natm-al,  contain' 
ed  a  few  drops  of  yel- 
lowish fluid. 


Heart. 


"Weight,  8  oz. ;  6  drs.  IJLight  side 
flaccid,  the  cavities  containing 
soft  separated  clots ;  left  side 
firmly  contracted,  the  cavities 
containing  a  few  shreds  of  librine. 

Weight,  8  07,.  3  drs.  Right  side 
flaccid,  cavities  filled  with  dark- 
coloured  clots ;  left  side  firmly 
contracted ;  extensive  ecchyino- 
ses beneath  the  pcricardiiun, 
covering  the  right  ventricle  an- 
teriorly and  posteriorly. 

Right  side  flaccid,  cavities  filled 
with  firm  separated  clots ;  left 
side  firmly  contracted ;  extensive 
ecchymoses  beneath  the  peri- 
cardium, covering  the  right  ven- 
tricle posteriorly. 

Weight,  7  oz.  4  drs.  Right  side 
flaccid,  cavities  occupied  by  firm 
separated  clots ;  left  side  con- 
tracted. 


Weight,  7  oz.  3  drs.  Right  side 
flaccid,  cavities  filled  with  firm 
separated  clots ;  left  side  firmly 
contracted,  cavities  contained 
slireds  of  blood-stained  flbrine 

AVeight  8  oz.  3  di-s.  Right  side 
flaccid;  auricle  occupied  by  a 
tough  separated  clot,  which  ex- 
tended into  and  tilled  the  ven- 
tricle along  the  auricular  sur- 
face of  the  tricuspid ;  left  side 
firmly  contracted  ;  numerous  ec- 
chymoses beneath  the  pericar- 
dium on  the  posterior  sui-face  of 
the  right  ventricle. 

Weight,  8  oz.  2  di's.  Right  side 
flaccid,  aui'icle  occupied  by  a 
clot  similar  to  thait  in  case  6 
left  side  firmly  contracted, 
an  opaque  thickened  patch  of 
pericardium  on  anterior  surface 
of  right  ventricle ;  numerous  ec- 
chjnnoses  posteriorly. 

Weight,  7  oz.  6.  di's.  Right  side 
flabby,  ca^^ties  occupied  by  nu- 
merous firm  separated  clots ; 
terior  wall  of  right  ventricle 
pecially  along  the  track  of  the 

Weight,  7  oz.  Right  side  flaccid, 
cavities  filled  with  dark  coagu- 
lated iilood  ;  left  side  firmly  con- 
tracted ;  endocardium  lining  the 
auricle,  opaque,  thick,  and  rough. 


Weight,  2  oz.  2  drs.  Right  side 
flaccid,  cavities  contained  finn 
separated  clots;  left  side  con- 
tracted, cavities  contained  a  few 
shreds  of  fibrine.  Endocardium, 
puhnonary  artery,  and  aorta 
blood-stained. 

Weight,  8  oz.  2  drs.  Everywhere 
soft  and  flabby;  right  cavities 
contained  fluid  blood  and  soft 
clots. 

Weight,  9  oz.  Right  side  flaccid, 
cavities  contained  firm  separated 
clots  ;  left  side  contracted,  auri- 
cle contained  a  large  firm  sepa- 
rated clot. 


Blood  Vessels. 


Venso  cavic  full  of  dark  fluid 
blood,  in  wliich  floated  a  few 
soft  coloured  clots.  Aorta  oc- 
cupied Ijy  a  firm  fibrinous 
coaguluiu. 

Large  venous  trunks  filled  with 
dark  thick  blood,  fluid,  or 
forming  soft  clots.  Vena 
azygos  similarly  distended. 
Veins  and  arteries  examined 
as  far  as  the  popliteal  and 
found  natural  in  appearance. 

Vena)  cavaj  contained  fluid 
blood.  Aorta  and  pulmonary 
artenr  occupied  by  flrm  sepa- 
rated clots. 


As  above. 


Venje  cava!  and  pulmonary  veins 
occupied  by  dark  fluid  Wood; 
aorta  and  puhnonary  artery 
by  flrm  separated  clots. 


Venae  cava;  full  of  dark  fluid 
blood.  Aorta  and  pulmonary 
arteiy  occupied  by  tougn 
separated  coagula. 


Venre  cava;  occupied  by  dark 
fluid  blood.  Aorta  and  pul- 
monary artery  by  firm  sepa- 
rated clots.  Atheromatous 
deposits  in  aU  the  large  arte- 
rial trunks. 


left  side  firmly  contracted ;  pos- 
marked  by  many  ecchymoses,  es- 
blood  vessels.  


The  vena  cava  superior  and 
the  vessels  uniting  to  foiin  it 
were  occupied  by  a  continu- 
ous clot  of  separated  fibrine. 
The  pulmonai'j'  veins  con- 
.  tainecl  soft  dark  clots,  the 
aorta,  pulmonary  artery,  and 
cava  inferior  dark  fluid  blood. 
Arteries  atheromatous. 

The  vena  cava  superior  con- 
tained blood  coagulated  and 
separated.  The  inferior  cava, 
the  aorta,  and  pulmouai-y  ar- 
tery contained  fluid  blood 
with  soft  clots. 

Veins  and  arteries  contained 
fluid  blood. 


Vena  cava  and  aorta  full  of  soft 
clots  and  fluid  blood. 


•  Weighed  empty  j  vessels  cut  short.  Valves  healthy  in  every  case. 
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The  Blood. 


No. 


10 


11 
12 


Colour,  fluidity,  oxydising, 
and  coagula. 


Dark;  coagula  scanty,  soft,  coloured 


Dark ;  loss  fluid  than  natural ;  oxydising 
slowly;  coagula  scanty,  sofi,  coloui-ed. 

Natural  iu  appearance ;  coagula  firm,  se- 
parated. 

Natural  in  appearance ;  coagula  firm,  se- 
parated. 

Dark ;  less  fluid  than  natiu-al ;  oxydising 

slowly;  coagula  firm,  separated. t 
Dark;  less  fluid  than  natural;  coagula 

separated.  Arm. 
Natural ;  coagida  firm,  separated  - 
Natiu-al;  coagula  firm,  separated  - 
Oxydising  slowly ;  coagula  soft,  coloured ; 

separated  in  the  vena  cava  superior 

only. 

Natural;  coagula  soft,  coloured;  sepa- 
rated in  the  right  cavities  of  the  heart 
and  cava  superior  only. 

Pluid,  with  soft  coloured  coagula  - 

Natural;  coagula  separated  ... 


Hours 
after 
Death. 


29 

164 

23i 

284 

23 

184 

14 
16 
8 

25 

13 


194 


Right  cavities  of  the  heart,  pulmonary 
artery,  and  principal  venous  trunks  • 
gorged  witli  blood.  Portal  veins  almost 
empty.  Small  quantity  in  aorta. 

As  above. 

As  above.  ; 
As  above. 

I 

As  above,  save  that  more  blood  was  present 

in  the  portal  veins.f 
As  above.  • 

As  above. 
As  above. 

As  above,  save  that  more  blood  was  pre- 
sent m  the  portal  veins. 

As  above. 


^^JOTO.  save  that  the  portal  veins  were 
full  of  blood. 
As  above.I 


The  Capillaries. 


Bronchi  aud  lungs  congested;  intestines, 
mucous  membrane  pale ;  liver  pale. 

Lungs  congested ;  punctate  congestion  of 
mucous  membrane  of  the  stomach ;  liver 
pale;  kidnej's  congested. 

Punctate  congestion  of  the  mucous  mem- 
brane of  the  stomach ;  congestion  around 
Peyer  s  patches ;  stellate  congestion  of 
large  intestine;  liver  pale;  kidneys  pale. 

Punctate  congestion  of  mucous  membrane 
ot  the  stomach,  elsewhere  mucous  mem- 
brane pale;  liver  pale;  kidneys  pale. 

Bronchi  congested;  mucous  membrane  of 
small  intestine  congested ;  liver  pale. 

Bronchi  congested;  punctate  congestion 
ot  the  small  intestine;  congestion  of 
mucous  membraue  of  large  intestine  • 
kidneys  pale.  ' 


8 
9 

10 

11 
12 


Slight  congestion  of  mucous  membrane  of 
the  stomach;  punctate  congestion  of 
small,  congestion  and  ecchjTnosis  of 
large,  intestines ;  liver  pale.  . 
pale°^  ^nd  bronchi  congested;  kidneys 

Congestion  and  eechj-mosis  of  mucous 
membrane  of  the  stomach ;  ecchymosis 
ancl  congestion  of  small,  congestion  and 
ecchymosis  of  lai-ge,  intestine ;  liver  pale ; 
kidneys  pale. 

Bronchi  congested;  pneumonia;  ecchy- 
mosis  of  mucous  membrane  of  the  sto- 
mach; mucous  membrane  of  intestine 
pale ;  liver  pale ;  kidneys  pale. 

Congestion  and  ecchymosis  of  mucous 
membrane  of  the  stomach  and  small  in- 
testine ;  kidneys  pale. 

All  the  respiratory  and  intestinal  tracts 
of  mucous  membrane  intensely  con- 
gested; pneumonia;  ecchymosis  about 
the  duodenum  on  its  mucous  surface. 


and'^stoWdlfsf'""'*'  P"^^^"^'^'         -^n-  cav^,  and  prmcipal  branches,  vena  azygos. 

conSi^fZ'p^,^^^^^^^  the  blood  contained  hi  the  portal  vein,, 

condition  was  noticed  in  the  blood  of  th^  ™i  l'^°  "^^^^  This 
circulation.-Examined  23  Ws  after  dca"/^         generally,  and  was  not  confined  to  the  portal 

inla^bly'fluW.P''''^"*  ^^'^ '''''  '^""tained  almost  entirely  by  the  hepatic  veins,  and  wa3 

no^nti~^^^^^^  condition  of  the  blood,  save  indeed  that  iix 

J^cchymosis  of  the  subseroL  tissi^^e  was^bse^^^^^^  ^'^"^  ex liibited  by  the  blood  disks. 

J^cchympsis  of  the  submucous  t^sue  was  Srv^rl  "              "\  t^iose  numbered  2,  3,  4,  6,  7,  8. 

the  small  intestine  9, 11, 12 ;  in  the  large  intcstoe  7  9  ^^'^^^'^'^  9- 10.  ^ :  " 
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RESPrRATORY  OrGANS. 


No. 

Plcurcc. 

Larynx,  Trachea,  Bronchi. 

Lungs, 

1 

Contained  alDout  5  ss.  of 
brownish  lluid  (blood- 
stained) ;  surface  natiu'al 
to  the  toucli. 

Tho  mucous  surface  of  the 
bronchi  slightly  reddened. 

Rather  oedematous  in  both 
lower  lobes. 

2 

Occupied  by  old  (tough)  ad- 
hesions ;  costal  surfaces  con- 
siderably ecchymosed,  the 
scat  of  tho  extravasatioia 
being  the  subserous  tissue. 

Natural  in  appearance 

Of  a  bright  red  colour;  the 
lower  lobe  on  the  left  side 
floated  deeply  in  water,  was 
of  a  dark  red  coloui-,  scarcely 
any  air  issuing  from  its  cut 
surface.  No  softening. 

3 

Surfaces  moistened  through  a 
scanty  viscid  secretion. 

The  mucous  siu'face  of  the 
bronchi  of  a  bright  red 
colour. 

Of  a  bright  red  colour  in  the 
lower  lobes. 

4 

Natural,  moistened  by  a  little 
fluid. 

Natural  in  appearance 

Natural  in  appearance. 

6 

Surfaces  just  moistened  by  a 
scanty  Viscid  fluid,  costal 
sui-faces  considerably  ecchy- 
mosed postei'iorly,  especi- 
ally by  the  side  of  the  ver- 
tebr83. 

The  mucous  membrane  lin- 
ing the  larynx,  trachea, 
and  bronchi,  of  a  bright 
red  coloxur. 

Pale,  containing  apparently 
but  little  blood. 

6 

Occupied  by  old  (tough)  ad- 
hesions ;  surfaces,  where  free, 
just  moistened  by  a  viscid 
fluid,  costal  SOTfaccs  much 
ecchymosed. 

The  mucous  membrane  lin- 
ing the  bronchi  slightly 
reddened. 

Natural. 

7 

Eight  pleura  occupied  by  many 
thick  layers  of  densj  fibro- 
cellular  tissue  cornier  essing 
the  lung;   left  moistened 
by  a  little  slimy  fluid. 

Natural  in  appearance. 

Right  carnified,  closely  bound 
domi  by  the  false  mem- 
branes of  the  pleura;  left 
rather  cedematous. 

Q 

O 

l^/Ontaineu.  yeiiuwioii,  syi  iixu, 
with  old  adhesions  about 
either  apex. 

Jilucous  membrane  lining 
the  trachea  of  deep  red 
colour,  that  lining  the 
bronchi  of  a  deeper  red, 
and  swollen. 

Slightly  oedematous. 

9 

Surffices  slimy,  old  adhesions 
about  either  apex. 

Natm-al  in  appearance 

Lungs  occupied  by  a  few  ere- 
tified  tubercles;  otherwise 
natural. 

10 

Surfaces  slimy  - 

Mucous  membrane  lining 
the  bronchi,  reddened, 
swollen,  covered  with 
an  abvmdancc  of  viscid 
mucus. . 

Left  lung :  lower  lobe  of  a 
deep  red  colour,  solid,  soft- 
ened, floating  deeply  in 
water;  upper  lobe  oeaema- 
tovis.  Right  lung  of  a  deep 
red  colour,  here  and  there 
solid,  such  portions  floating 
deeply ;  upper  lobe  natm-al. 

11 

Surfaces  just  moistened  by  a 
viscid  fluid. 

Natural  in  appearance 

Emphysematous. 

12 

Surfaces  just  moistened  by  a 
viscid  fluid. 

Larjux  and  ti-achea  natural. 
Bronchi,  mucous  lining  of 
a  deep  red  colour,  swollen, 
covered  with  a  copious 
mucopurulent  secretion, 
even  to  tho  smallest 
bi-anches. 

iVoic— Bronchial  glands  na- 
tm'al  in  every  case. 

Left  lung :  on  this  side  were  se- 
veral lobides  solid,  softened, 
sinking  in  water,  of  a  greyish 
colom-,   a   dirty  piu-uleut 
fliiifl  PTUflinc  on  nrcssiu'e. 
Around  theiii  the  puhuo- 
nary  tissue  was  of  a  natural 
appearance,  except  where 
pus  escaped  from  the  di- 
vided bronchi.    The  ngut 
lung  resembled  the  left. 
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Digestive  Okgans,  &c. 


^ 

0.  Peritoneum. 

iEsophagus, 

Stomach. 

1    Natural,  its  sac  moistoi 
ed  by  clear  fluid. 

1-    Ciirdiac  extremity  of  a  dec 
red  colour ;  mucous  fo 
liclcs  enlarged  and  of 
milk-white  colour. 

p   Natural;  contents,  coagulated  milk 
1-      with  tenacious  mucus.  "^luc, 
a 

2    Natural  -     .  . 

-    Natural  ... 

-    Marked  in;egularly  over  its  mucous 
surface  with  patches  of  punctate  con! 
gostion.    Contents  thick  grumoia 
fluid,  and  a  great  quantity  of  gas. 

5    Surface  slimy- 

-    N'atural  ... 

■    Contracted:  punctate  congestion  in 
patches  along  the  greater  curvature. 

■"JJ-UCOUS    lTlPmhv^n^i  arid- nt-, nrl  n 

tents,  grumous  greenish  black  fluid. 

4 

Surface    slimy,  where 
coveriug   the  trans- 
verse   colon  disco- 
loured in  spots  from 
extravasations  of  blood 

Cardiac  extremity  of  a  deet 
red  colour. 

)   Contracted ;  punctate  congestion  about 
cul  de  sac                       ^'^^  great 

5 

moses  over  the  colon 
in  all  its  divisions. 

blight  reddemng  of  its 
cardiac  extremity. 

Natural, 

6 

Surface  sticky,  nume- 
rous ecchymoses  opoo- 
site  to  the  mesentery. 

Mucous  membrane  pale  - 

Mucous  membrane  pale. 

7 

Natural  -      .      .  . 

jVIuCOUS  mpTnTrrnnn  nolo 

Moderately  distended  with  air  and 
tenacious  brownish  fluid.  Mucous 
membrane  pale,  covered  with  tena- 
cious mucus. 

8 

Natural  -     -     .  . 

Mucous  membrane  pale  . 

Slightly  congested  about  the  greater 
curvature.  ° 

9 

Surface  slimy 

Natural  .... 

Very  niuch  contracted,  its  mucous  sur- 
folds,  and  congested 
W=         greater  curvature;  con- 
tents, frothy  tenacious  fluid,  mixed 
with  mucus,  and  stained  of  a  green- 
ish colour.  About  the  middle  6f  the 
curvature  were  several  apparently 
irregularly  shaped  ecchymoses,  from 
me  size  or  a  millpf  cooif  rir...r».^«  i 
m    ii    1     "^'"'^t' seeu  aownwards. 
-I  he  blood  was  easily  removed,  and 
was  then  seen  to  be  lodged  in  a 
small   excavation   of  the  mucous 
membrane,  at  the  bottom  of  which 
n  -Lnn                      '■'^'^  exposed. 

a  Stnall  vascular  nninf  r«nmir^Tri««.+i»„ 

centre  of  the  shLC  uice^^^^ 

10 

Natural  - 

Mucous  membrane  pale  - 

Mucous  membrane  pale,  thickly  covered 

a  greenish 

o^^^i  i      ecchymosed  spots  were 
sprinkled  over  thp  ereni-oT  ni,«.ro+„_~ 
X      *\-i*vTci  tin^gi  eater  curvature. 

n  s 

Surface  sticky ;  old  ad-  ] 
hesions  between  seve- 
ralof  the  convolutions. 

[Natural  . 

Mucous  surface  of  a  deep  red  colour, 
vvith  numerous  ecchjonoses  towards 

f olrwf'^"'-^, ''''"■''™i*s^-    Cavity  dis- 
tended with  gas  and  viscid  yellow 

12 

"     -     -     -     -  C 

/OVCred  as  to  its  innpnuo  -n 

sui'face    wifii  ciioii^.». 

wiLu  snauow 

ragged  ulcers   of  un- 
certain size,  arranged 
longitudinallv,  p^^e- 
tratnig  to  the  submu- 
cous  tissue,  their  edges 
of  a  bright  red  colour 

iTucous  surface  of  a  deep  chocolate 
colour,  the  membrane  being  soft  and 
^f,',^                    Contents,  dark 
grumous  fluid,  mixed  with  ingesta. 

^0 
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Small  [[ntestine. 


No. 


Contents. 


Gruol-likc  fluid  and 
gas,  distending 
the  canal. 


Gruel-like  fluid;  no 
trace  of  oil,  this 
inanhaving  taken 
much,  and  re- 
taincdsome  of  the 
olciun  riciui. 

Gruel-like  fluid,  in 
wliich  were  many 
dark  masses,  con- 
sisting almost  en- 
tirely of  blood 
disks. 

Gruel  or  rice-water- 
like  fluid. 

Thin  gruel-like  fluid 


Grumous  blood- 
stained fluid. 


Thick  tenacious 
mucus. 


10 


11 


12 


Mucous  Membrane. 


Pale  soft,  easily  separated  from 
the  subjacent  tissue. 


Greyish  tenacioxis 
mucus. 

Gas,  and  a  brown- 
ishred  fluid  mixed 
wth  mucus. 


Bile-stained  - 


Bile-stained  tena- 
cious fluid. 


Below,  grumous 
blood  -  stained 
fluid,  distending 
the  canal ;  bile- 
stained  feces 
above. 


ViUi. 


Prominent,  and  in 

many  parts  raised 
with  tlie  mucous 
membrane  fi'om  the  subjacent  tissue  hy  gas. 
Denuded  of  epithchum,  they  contained 
granular  and  tatty  matter,  'which  gave 
them  the  greyish  colour  noticed  by  the 
unaided  eye. 


Glands. 


Soft,  and  affected  by  post- 
mortem changes.  Every- 
where deeply  stained  from 
the  escape  of  tlie  colouring 
matter  of  the  blood. 


Of  a  deep  red  coloiu"  around 
Peyer's  patches.* 


Pale,  dotted  over  with  opaque 
specks. 

Generally  pale,  but  here  and 
there  the  seat  of  shght  punc- 
tate congestion. 


Mucous  membrane  everywhere 
of  a  deep  red  colom*  (espe- 
cially in  the  lower  part  of 
the  gut  siuTOuuding  Peyer's 
patches),  much  swollen,  and 
quite  overlapping  the  glands. 

Mucous  membrane  pale,  vrith 
patches  of  punctate  conges- 
tion. 


Mucous  membrane  pale 


Mucous  membrane  congested 
in  irregularly-seated  patches 
with  numerous  small  ecohy- 
moses,  the  blood  being  easily 
washed  away  with  water. 
About  3  feet  above  the  com- 
mencement of  the  jejunum 
several  excavations  resem- 
bling those  in  the  stomach 
were  found  on  the  rugce  oppo- 
site to  the  mesentery. 

Mucous  membrane  pale,  dot- 
ted over  with  white  specks. 
Canal  contracted,  with  an 
iatus-susccption  5  feet  below 
the  duodenum,  the  tissue 
aroimd  it  being  pallid. 

Mucous  membrane  of  a  deep 
red  colour,  here  and  there 
ecchy-mosed. 


Mucous  membrane  in  the  lower 
third  intensely  congested,  of 
a  deep  chocolate  colour. 
Above,  the  congestion  was  less 
marked,  but  in  the  duodenum 
it  became  again  intense,  with 
slight  ecchymoses. 


Opaque  and  promi- 
nent. 


Peyer'spatchesand 
solitary  glands 
greatly  enlarged, 
of  a  milk-wnite 
colour,especially 
about  the  extre- 
mity of  the  ile- 
um ;  contents,  a 
fluid  laden  with 
granules  and  fat. 


See  before. 


Opaque  and  promi- 
nent. 

Prominent,  opaque, 
deprived  of  the 
epithelium,  laden 
with  nebulous  mat- 
ter consisting  of 
granules  and  fat. 

Of  a  deep  red  colour 


Prominent  &  opaque, 
devoid  of  epithe- 
lium, with  the 
above  -  mentioned 
graimlar  and  fatty 
contents;  vessels 
distended  with 
blood. 

Natural  - 
Natural  - 


Prominent,  opaque, 
denuded  of  epithe- 
lium, laden  with 
gi-anular  matter 
and  fat. 


Natural 


Congested 


Natural. 


Natural. 


Palo  as  contrasted 
with  the  sur- 
rovniding  mu- 
cus membrane. 


Natural. 


Natural. 
Natural, 


Natural. 


Solitary  glands 
enlarged,  of  a 
uiiUvy- white  co- 
lour. 

Natm-al. 
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Large  Intestine,  &c. 


N 

[)•  "                largo  Intestine. 

Mesentery. 

Absorbents. 

I    Distended  with  sruel-Hke  fluid ;  mucous 
membrane  soft,  pale ;  solitary  glands 
enlarged,  of  a  milky  white  colour. 

Veins  full  of   dai-k  blood, 
glands  natural. 

Thoracic  duct 
empty;  chyle  in 

Contained  a  grumous  fluid  of  a  gi-oyisli 
colour ;    mucous  membrane    pale  ; 
glands  natural. 

Glands  enlarged,  and  vascular 
in  excess;  veins  full  of  dark 
blood. 

Thoracic  duct 
employ. 

3 

Contents  as  in  the  small ;  mucous  mem- 
brane pale,  with  occasional  stellate 
congestion. 

Glands  enlarged  of  a  pale 
yellow  colour. 

4 

Contents  as  in  the  small  intestine; 
mucous  membrane  pale;  glands  na- 
tural 

Veins  full  of  dark  blood; 
glands  natural. 

5 

Contents  thin  gi-uel-like  fluid;  mucous 
membrane  natiu-al. 

Veins  laden  with  dai-k  fluid 
blood. 

Thoracic  duct 
empty. 

6 

Contents  gi-umous  blood-stained  fluid  ■ 
mucous  membrane  congested ;  solitary 
glands  enlarged,  and  the  orifices  of  the 
™ouh^^smToimding  them  unusually 

Glands  slightly  enlarged,  pale 
and  sodden;  veins  full  of 
dark  fluid  blood. 

1 

Contents  powdery  and  bile-stained ;  mu- 
cous membrane  of  the  sigmoid  flesm-e 
and  rectum  congested  ^vith  numerous 
ecchymoses ;  glands  natm-al. 

Laden  with  a  superabundance 
of  fat. 

Thoracic  duct 
emptj'. 

8 

Contents  bile-stained  feces  ;  mucous 
membrane  pale. 

Natural. 

9 

Contents  red-stained  gi-umous  fluid- 
mucous  membrane  congested  about 
the  colon  with  many  smaU  ecchy- 
moses. ^ 

Glands  occupied  by  calcareous 
deposits ;  veins  full  of  dark 
fluid  blood. 

10 

Contents  bile-stained  feces;  mucous 
membrane  natural. 

Glands    slightly    enlarged  ; 
veins  full  of    dai-k  fluid 
blood. 

Thoracic  duct  • 
empty. 

11 

Distended  with   a  vprlrlioTi  n,M-.v.,„„„ 
fluid ;  mucous  mUrSee'prcon- 
gestod  and  marked  along  the  muscular 
band  opposite  to  the  attached  siu-faco 
by  numerous  shallow  excavations  of 

tue  mucous  Tnni-nl-»v.i>Trt                 1  1 

«j,o,.7r         ™c™t)'<inc,  irregular  as  to 
tioZ                 ^  longitudinal  direc- 

Veins  full  of  dark  fluid  blood. 

Thoracic  duct 
empty. 

12 

Contents  flatus  and  bile-stained  feces  • 

Glands  largo,  and  vascular 
m  excess ;  veins  full  of  dark 
fluid  blood. 

Thoracic  duct 
empty;  the  lae- 

teals  contained 
some  chyle. 
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Glands,  &c. 


No. 

Liver. 

Gall  Bladder. 

Pancreas. 

Spleen. 

1 

Weight,  80  oz.  C  drs. ;  pale,  no 
bilo  in  the  ducts. 

Weight,  with  contents,  7  drs.;  ( 
flUcd  with  dark  brownish 
bile,  easily  pressed  into  the 
duodenum. 

Tn  every  case 
the  pancreas 
presented  a 

natural 
[iX^pearaucc.) 

Weight, 
3  oz.  6  drs. 
Natural. 

2 

Weight,  45  oz.  Gdrs. ;  pale  and 
sodden ;  no  bile  in  the  ducts, 
and  scarcely  any  blood  to  be 
pressed  fi-om  its  cut  surface. 

W  ClgllTi,     Willi     CUIltUllLB,   X  U/i.  1 

5dj-s.;  filled  with  dark  green 
ropy  bile. 

Q 
O 

W  eiguu,  x^*^*e 

Distended  with  dark  greenish 
bile. 

Small,  firm. 

4 

Weight,   42  oz.  7  drs.;  pale, 
scarcely  any  blood  escaping 
from  its  cut  siu'face. 

Contracted ;  contents  thick 
green-coloured  bile. 

Weight, 
5  oz.  3  drs. 
Firm  and 
dark. 

5 

Weignl,  oooz.  bcirs. ;  paie  anu 
sodden ;  no  bile  exuding  from 
the  ducts  on  its  cut  siu-face. 
Blood  in  the  portal  veins  dark, 
with  small  flakes,  like  \vine 
dregs,  floating  in  it.  These  con- 
Ejisit.pfl  of  elnselv  naeked  blood 
disks  adhering  by  their  edges. 

rinntninpd  2  oz.  of  thick,  ropv. 
greenish  bUe. 

Weight, 
4  oz.  3  drs. 
Firm  and 
dark. 

6 

Weight,  53  oz.    Blood  flowed 
freely  from  the  cut  surface,  and 
a  little  thick  bile  occupied  the 
larger  bile  ducts. 

Distended   with  dark  ropy 
bile,    deeply  staining  the 
lining  membrane. 

Lai-ge,  soft. 

7 

Weight,   38  oz;  pale,  a  little 
blood  escaping  fi-om  the  hepatic 
veins  on  ils  cut  surface. 

Contained    2  ozs.    of  thick 
greenish  bile,  deeply  staining 
its  mucous  lining. 

OmaU.  aiUU. 

firm. 

8 

Weight,  46  oz.  3  di's. ;  natural  - 

Distended,    with  tenacious 
grGCiiisli  bile 

Small  and 
firm,  of  a  dee 
red  colom\ 

9 

Weight,  29  oz. ;  pale,  the  portal 
veins  contained  a  little  dark 
fluid  blood. 

Contained  1  oz.  4  drs.  of  dark 
(not  thick)    greenish  bile, 
which  passed  readily,  on  pres- 
sure, into  the  duodenxun. 

Weight, 
3  oz.  6  drs. 
Dark,  firm. 

10 

AVeight,  16  oz.  6  drs. ;  pale  and 
sodden.    Hepatic  cells  laden 
with  granular  fat  and  oil  glo- 
bules. 

Contained  rather  more  than 
1  oz.  of  thin  limpid  fluid, 
in  which  floated  numerous 
yello\vish  flakes.  Mucous 
membrane  pale. 

■          •  • 

Natural. 

11 

Weight,  48  oz. ;  natural.  Portal 
veins  laden  with  dark  thick 
blood. 

Contained  3  oz.  of  black  bile, 
the    consistence   of  pitch, 
deeply  staining  the  mucous 
walls;  it    however  readily 
passed,  on  pressure,  into  the 
duodeniun. 

"          '  " 

Natural. 

12 

Weight,  54  oz.  4drs. ;  naliu-al  - 

Contained  a  very  small  quan- 
tity of  thick  yellowish  bile, 
which  passed  readily  into  the 
duodenum. 

Natural. 
Weight, 
6  oz.  4  drs. 
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UitiNARY  Organs,  &c. 


0.  Kidneys. 

Ureters 

Bladder. 

Uterus,  &c. 

Xatural  in  appearance ;  weight— 
^     left,  5  oz. ;  right,  1  oz.  6  drs. 

(Natural 
in  overy 
case).' 

Contracted,  empty 
mucous  lining  na- 
tural. 

-    Slightly  congested,  flabby ;  weight 
— left,  4oz.  Idrs. ;  right,  4oz 
2  drs. 

Contracted,  empty, 

miicniis  lini  1  ly  nft- 
tural. 

1    Pale  with  patches,  on  tlieir  sur- 
face, of  stellate  congestion  ;  the 
calices  contained  inspissated 
urine. 

Contracted,  empty, 
mucous  lining  na- 
tural. 

Ovaries,  covered  with 
a  thick  and  opaque 
capsule,  contained 
numerous  Graalfian 
vesicles ;  uterus  na- 
tural. 

Pale;  weight  — left,  4oz.  6 drs.; 
4oz.  5  drs. 

• 

Contracted,  empty  - 

Utei'us  and  its  ap- 
pendages natural. 

Pale,    otherwise    natural;  the 
calices  contained  thick  lu-ine. 

Contracted,  empty, 
mucous  lining  na- 
tural. 

Uterus  and  its  ap. 
pendflges  natural. 

.  Natural  .... 

•  * 

Contracted,  empty, 
mucous  lining  na- 
tural. 

Capsule  on  the  right  side  thick- 
ened, and  small  cysts  present  in 
the  cortical  layer;  left  natural; 
weight— left,  4  02.  6 drs.;  right, 
3  oz.  2  drs. 

_ 

Contracted,  empty, 
mucous  lining  nar 
tural. 

Uterus  and  its  ap- 
penda^jcs  natural. 

Pale  

• 

Contracted,  empty, 
mucous  lining  uar 
tural. 

T/ ft  palc;  capsule  adherent ;  right 
less  pale,  with  a  small  cyst  in  its 
cortical  layer ;  weight— left,  4oz. 
6  drs.  J  right,  4oz.  5drs. 

- 

Contained  5  iv.  of 
clear  alkaline 
urine  microscopic 
appearance  inllu- 
encecl  by  decom- 

Uterus  natural ;  Fal- 
lopian  tubes  sui- 
rouuded  by  nume- 
rous   small  cysts 
containing  a  clear 
albuminous  fluid. 

Lf'ft  pale;  rifht  less  so;  calicos 
contained  inspissated  urine- 
weight -left,  2oz.;  right,  loz! 
yurs. 

■  s 

Distended  with  clear 
iirine ;  mucous 
jiiiiii;^  iidcuiai, mi- 
croscopic exami- 
nation influenced 
as  above. 

Pale,  otherwise  Batural  . 

"  w 

Contracted,  empty, 
mucous  lining  na- 
tural. 

'Natural 



•  ( 

Contracted,  empty, 
mucous  lining  n'a^ 
tural. 

— — — — ^— — 

X 
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No.  XIV. 


The  following  Schedules  are  the  result  of  inquiries  made  on  the  t 
spot  and  at  the  six  nearest  hospitals,  and  the  workhouses  of  St.  James's  - 
and  St.  Anne's,  beginning  with  the  5th  September.    Many  of  the-, 
results  must  necessarily  be  only  proximately  correct ;  amongst  other  c 
reasons,  from  the  great  difficulty  of  obtaining  accurate  information  from 
the  inmates,  a  difficulty  which  went  on  increasing  in  proportion  as  the 
date  of  the  actual  outbreak  receded.    This  was  sometimes  the  effect  of 
unavoidable  physical  causes,  such  as  the  removal  from  the  premises  of 
every  person  qualified  to  supply  the  requisite  facts  ;  in  other  cases,  no 
doubt  of  the  unskilfulness  of  the  questioner ;  in  very  many,  from  a ; 
reluctance  of  the  parties  questioned  to  tell  all  the  truth,  either  from  a  i 
personal  interest  as  landlords  leading  them  to  fear  any  depreciation  in ; 
the  value  of  their  property,  or  from  the  like  personal  interest  asii 
tenants  leading  them  to  shrink  from  offending  their  landlords ;  and* 
lastly,  from  an  almost  general  inability  on  the  part  of  the  residents  to:' 
attach  any  importance  to  deaths  occurring  off  the  premises.  Thus,; 
although  latterly  we  invariably  explained  in  inquiring  as  to  the 
number  of  cases  and  deaths  that  our  inquiries  applied  as  well  to  tho8e>^ 
of  persons  who  were  subsequently  removed  to  hospitals  or  elsewhere 
a;s  to  those  persons  who  were  taken  ill  and  died  in  the  house,  we  have 
no  doubt  whatever  that  in  many  instances  hospital  cases,  as  we  maj 
term  them,  escaped  our  inquiries. 

One  of  our  number  (Mr.  Ludlow)  is  also  afraid  that  his  earlieit 
Bcliedules  in  particular  do  not  sufficiently  distinguish  between  water-n 
closets  and  privies  with  water  laid  on. 

David  Feasee.  i 
J.  M.  Ludlow.  ' 
T.  Hughes.  i 


Note. — As  there  is  an  apparent  discrepancy  between  the  number  of  deaths  shewn  b; 
the  plan  of  parts  of  St.  James's  and  St  Anne's,  Soho,  and  those  enmnerated  m  th 
Schedules,  it  is  proper  to  remember  that  the  information  contained  m  the  Schedules  wa 
obtained  at  an  earUer  period,  while  the  plan  shews  all  the  deaths,  ascertamed 
subsequent  inquiries,  to  have  occurred  durmg  the  continuance  of  the  epidemic.  Ui 
believed  that  the  record  on  the  map  is  as  accurate  as  it  is  possible  to  make  it,  having  oee: 
prepared  with  the  greatest  care  from  the  Eegistrar  General's  Returns,  from_  persom 
inquiries  on  the  spot,  subsequently  verified  by  comparing  the  result  of  such  mqiunes  to 
that  of  investigations  made  under  the  direction  of  the  parochial  authorities.  ^ 
accompanying  report  has  been  prmted,  Mr.  MarshaU  has  discovered,  at  the  Craven  ^sw 
Office,  the  exact  position  of  the  pest  field.  It  is  deUneated  on  the  map,  as  well  as  the  spo 
where  the  Commissioners  of  Sewers  erroneously  represented  it  to  have  been  situateo. 


/  /   /  '*i 
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No.  XIY.~( Continued.) 
11  0  U  S  E  -  T  0  -  II 0  U  S  E  Y I  S 1 T  vV  T  1 0  N . 

Monday,  Wih  September  1854. 
PARISH  OF  ST.  JAMES,  WESTMINSTER.— GREAT  PULTENEY  STREET. 


I.  Ilorsc  AND  PKIiMIStS. 

I 

[.  Inh^ujitants. 

•a! 

JCi,.  of  K^vais. 

General  State  of 
Premisea. 

Complaints  of 
outivnrd  JJuisances. 

No.  0 
Inmnto 

Employments  nnd 

Ventilation. 

Dust-Uns. 

Sl 

1- 

1  10 

'  Gnad  jBartSoa  Ox, 

2  watcrdosets 

Xonc  at  hack 

In  area  , 

Clean  . 

12; 
4  men 
S  wonit 

D. 

Cni'pentera,  Irick- 
laycra,  tailor,  shoe- 
maker. 

1 

i 

i 

?Xew  Hirer  Co. 

1 

Butt  and  cirfern 

Waterclcset  in  urea, 
drains  trapped. 

Good  aboTc,  con- 
fined at  back  tor 
^uad  aad  drst 
door. 

In  area  . 

Clean ;  usually  lime- 
waslied  yearly,  hut 
not  this  year. 

ij 

Tuilor,  SiC.  . 

f 

Gnad  JnEctJoa  Co.; 

Pomp  in  Broad  Street 

Watercloset  . 

Good 

In  yard 

Clean  . 

IS 

Straw  and  Tuscan  hat 
manufacturers. 

Bait,  SBpfJkd  from 

Pump  in  Bridie  Lane 

Prirj  ia  area,  dnun- 
ing,  it  is  supposed, 
into  ces=pool. 

Indieercnt 

Do. 

Tolerably  clean 

,  8, 
Bleepini? 
2  room 

ill 

Tailor  .  . 

r 

Gnad  JsKtiaaOa.; 

Pamp  in  Broad  Street, 
see  ob^erraaon. 

Watcrelnsct,  dnunis^, 
it  ia  supposed,  into 
ces£po  •!,  Slink-trap 

G^,  but  smell 
Irum  trap. 

In  area  , 

Clean  . 

The  gully-Iiole  at  the 
corner  of  the  street, 

EOUlh. 

18 

Tailor,  &c.  . 

ElJil> 

?  Sea-  Eirer  Co.; 

CUt^n,  waffiF  SlteieJ 

In  good  order 

Gully-holes  at  both 
ends  of  street  very 
offensive  ii  Ibrtniyht 

Upholsterer  ,  . 

W 

S 

G^tern,  bcfiea;  lint 
from    Bridle  Lane 
^nmp  dnriD2  cho- 

Trapped  privies,  front 
and    back ;  dmin 
under  house  iuto 
sewer ;  cesspool 
tilled  up. 

Good 

In  are.^ 

Good:  l.ut  rather  bad 
smell  in  area. 

ago, 

30 

Milkman,  tailor,  &c, 

n 

• 

Gn3j  Jeaetioa  Co. ; 

ErosJ  Sirset  pomp 

Wfitereloset  . 

Do.  . 

Do. 

Good  . 

12 

Buikcl  maker.',  &c,  . 

li  or  U 

Gmd  ^BBrtioa  Col  ; 
asiamaaAXfaO- 

Broad  Street  pump 

Do.  . 

Do.  . 

Do. 

Do. 

3D 

1 

Tailor,  S:c.  . 

B 

GsaaUsaelioa  O). ; 

Dee^ased  draoi  from 
Bread  -Screct  pomp 
on  ^VedoesdJiy,  the 
daj  before  iHaesa. 

Watercloset,  mnnin^ 
into  ^«wer,  trapped. 

Do.  . 

Do. 

Do. 

Gally-holes  . 

10 

Fringe  nmnufncturcr, 
Sic. 

U 

GmlJnCoaCo.; 

Ci=tem 

Tailor 

u 

Gnad  Ja^kmCo.; 

(Asters  ga:e7aD7 

Woterelosct  . 

Good 

In  area 

Good  . 

is' 

Do. 

K 

Ofsad  JbmhbCo.; 

Cistern 

Watereloset,  drains 
trapped. 

Do.  . 

Do. 

jroJollcr      .  , 

r 

(^dJnefMaCo.; 

»».   .        .        .  i 

Do.    .         .  . 

Do.  . 

Do. 

Do. 

sj 

Tailor  , 
School  for  girls 

■ 

U 

C3slem,bDiIed         .  j 

rl 

III.  Disease. 


1, 

of  miui  at 
work, 


Particulars 
OS  to  Kooms  attaclicd. 


Particulnra  | 
5  Persons  attacked. 


Room  on  2il  floor,  without 
cbiumcy  or  window,  venti- 
lated only  from  iloor,  and 
light  on  staircase. 


Death  on  Ist  floor  ;  dian'lia?a, 
ground  floor. 


Ground  floor ;  G  persons  in 
3  rooms. 


IlHck  parlour,  ground  floor  . 


A  guardian ;  diacase  ,  attri- 
hutpilto  fatigue  indi&:liarge 
of  duties,  ; 


Children  ;  both  Bicklj,  aged 
9  and  11.  ' 


A  collector  of  taxes,  nnd  a 
water  drinker;  drank  from 
pump  in  Broad  StrfSt,  half 
an  hour  bcforc^eizure. 

I 


Deceased  a  drunkord  | 


One  of  the  deceasedl  drank 
from  Itroml  Street  pump 
on  day  of  death,  bijit  alter 
seizure. 


Children 


The  perflon  attacked 
drink  from  Broad 
during  illncBs. 


The  deceased  fotohci 


from  Brond  Street  while  ill. 


ised  to 
Street 


Observations. 


The  houses  in  this  street  are  gener.iily  stated  by  the  inhabitants 
to  drain  into  the  street  eewer,  but  it  is  suspected  that  many 
of  them  have  only  cesspools. 

These  three  houses,  nnd  No.  1,  are  nt  the  south  end  of  the  street, 
and  opposite  to  Nos.  38,  39, 40,  41,  and  42;  they  had  all  been 
recently  drained  with  care  into  tbe  new  sewer  in  the  middle  of 
the  street,  and  with  the  exception  of  the  ease  of  diarrhoea  at 
No.  1,  no  case  of  illness  whatever  had  taken  place  in  any  of 
them ;  the  houses  themselves  were  not  newer  or  better  in  any 
respect  than  many  other  houses  in  the  street.  The  inbabitanta 
were  in  the  same  rank  of  life;  tailors,  builders,  SiC,  one  Utrecht 
Velvet  importer,  &c. 


The  deceased  used  to  drink  only  from  the  pvimp  in  Bro.id  Street, 
other  members.of  the  family  occosioDnlly. 


Nothing  is  known  whence  the  deceased  obtained  his  drinking 
water.  But  the  family  relate,  that  about  six  weeks  ago,  when 
the  pump  in  Broad  Street  was  repaired,  the  water  which  was 
then  used  from  the  pump  in  Broad  Street,  turned  hlueish- 
black  when  mixed  with  pnle  brandy,  an  eflect  not  produced  with 
other  water.  The  same  thing  was  observed  when  water  from 
tbe  same  pump  was  tried  again  about  a  fortnight  after.  The 
woman  aflfected  with  diarrhQ[;a  drank  of  this  pump. 

No.disense,  either  among  inmates  or  men  working  in  the  shop. 


Diarrhaa  patients  drank  from  Bi-idle  Lane  pump. 


The  dc.id  one  very  healthy;  drank  " quarts "  of  Broad  Street 
water  duiiug  illness.  The  other  child  improving  for  the  hist 
two  days.  (N.B.  The  pump  had  its  handle  taken  oil ou  the 
9th  September.) 

The  oeeupier  supposes  that  many  drains  in  the  street  are  not 
trapped.  He  suggests  that  a  two-inch  pipe  be  carried  up  each 
house,  for  ventilation,  above  parapet  of  roof,  instead  of  any 
gully-holes.  c 


Never  draidt  from  Broad  Street, 


Never  diank  from  Broad  Street. 


I.  House  akd  Premises. 


Situation 
nnd 
No.  of  House. 


Great  I'ukcney 
Street, 


No.  of  Rooms. 


Grand  Junetion  Co. 


Grnnd  Junction  Co. 


Grnnd  Junction  Co. ; 
supply  only  once  a 
day,  nnd  not  suffici- 
ent. 

Grand  Junction  Co. ; 
ccinatiint  supply. 


Grnnd  Junction  Co. 
constant  supply- 


Grand  Junction  Co. 


"Whence  drank. 


Cistern  geiiernliy; 
selUoni  from  Broad 
Street. 


Cistern  generally; 
sometimes  from 
Uroad  Street. 


Plentiful  Eupply; 
water  for  drinkine 
from  pump  in  Broiiu 
Street. 


Did  not  use  water 
from  Broad  Street 
pump.^ 


Waterdoaet  . 


1  privy,  erroun.l  floor ; 
1  privy,  basement, 
nut  sweet. 


1  priry  on  basement, 
I'oul;  1  watercioset, 
2d  floor. 


1  privy  on  basement, 
emelliiig  badly. 


Drains  put  down  7 
years  ago,  and 
never  trapped ;  said 
to  be  no  smells. 


General  State  of 
rremiscs. 


Bad;  the  smells  on 
liasement  were  very 
ofTcnsivc. 


Complaints  ns  to 
other  Xuisnnces. 


Great  complaints  ns 
to  the  smells  from 
a  ttsh  slioi>  at  the 
back,  fronting  into 
Silver  Street  (No. 
41  in  that  street.) 
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II.  Inhabitants. 


Employments  and 
Habits. 


Shirt-makers.  A  eou- 
siderablo  number 
ol"  women  ghirt- 
mukora  there  daily. 


Shirt- makers.  25  daily 
workers  in  1st  Hoor 
until  outbreak  of 
cholera. 


One  French  faiiiil 


Two  master  tailors  (in 
partnership). 


III.  Disease. 


(Fcnt  Ui 
hospital.) 


Cases.  Deaths. 


No  disease. 
No  disease, 


I  lie  cholera  patient  nursed  a 
nian  who  died  of  cholera  In 
itridic  Lane,  ami  wodlicd 
his  tliiDi,'.t, 


innii,  ago  10,  huslmud  of 
nilsti-ess ;  1  young  woman. 


 Jin,   ago  r)!i,  gi'ound 

Hoor;  I  man,  njjo  M,  ecnt 
lo  hospital. 


,  In  hack 


Womnn  aged  23.  Wo  could 
□Dt  Iciu-u  whether  alio  had 
recovered. 


This  street  has  heen  lately  drained  by  the  Commissioners  of  Sewers.    We  may  state  as  a  rule  that  throighout  the  street  there  was  no  disease  in  those  houses  which  had  been  properly  drained  into  these  sewers. 

t\.e  same  throughout,  and  unless  there  was  some  peculiarity,  no  remark  has  been  made  as  to  these  houses. 

MA-RLBOROUGH  ROW. 


Where  there  had  been  no  disehs> 


ninslors,  and  the 
1  of  one  of  tlicui, 
tvoman  ^vho  nurccu 


OUSLUVATIONS. 


Ii.ll.— A  servant  la  snld  by  neighbours  to  have  been  tikonnwoy 
111 ;  but  tuiB  may  have  been  cither  from  No,  19,  Qrcnt  I'ultniDf 
(Street,  or  -13,  Silver  Street,  as  it  is  dented  by  tlio  inmates. 


4 


These  lioxises  were  nil  reported  to  ho  drained  into  the  new  senen, 
and  trapped  throughout.    They  nil  eccmcd  In  a  good  anil 


\I<.-u  were  ill  the  hou^e  cleansing  ;  the  house  bad  not  been  drained 
into  ucwicwcr. 


Gould  not  oseei'lain  whellicr  Diia  house  was  drained  Lite  netr 
Bcwcr. 


i,  few  inquiries  were  made,  as  the  size  and  cliaracter  of  the  houses  aro 

D.  Praser. 
J.  M.  LuDi.ow. 
Tnos.  HcGUES. 


I.  House  and  PREansES. 


Situation 
and 
No.  of  House. 

No.  of  Room.i. 

"Water ;  Source  of  Supply, 
and  whence  drank. 

Necessaries. 

Ventilation. 

Due  thins. 

;  General  State^ 

1 

'J 

Grand  Junetion  Co.;  good 
supply  in  general ;  stone  cis- 
tern, covered. 

1  privj'  in  bnck  yard  . 

■  Hot  yerj  good. 

In  back  yard,  smnl 
badly  kept. 

,  nnd  not 

2 

8 

Grand  Junction  Co.;  good 
supiily  ;  old  wooden  eisteni, 
badly  covered. 

1  privy  In  hack  yard  ■  . 

Fail- 

In  hack  yard,  smnl 
full  or  oSTonsivc. 

,  but  not 

No.  of 
Inmntos. 


II.  Inhabitants. 


Employments  and 
Habits. 


IIL  Disease. 


Deaths. 

Cases. 

Particulars 
as  to  Rooms 
attacked. 

rartieuiare  as  to  Persons 
attacked. 

3  (1  man,  2 
women  ) . 

Several  of  dinrrlicca,  but  all 
recovered. 

Small,  butm 
unhealthy. 

^  Tailor  nnd  wife,  aged  CO  nnd 
'    upwards,   in   front  attic. 

Cal)nmn's  wife,  aged  30, 2d 

floor. 

1  (a  child). 

Child  of  bricklayer,  aged  C,  a 
pirl  (said  to  have  eaten  bad 
fruit  In  the  street). 

OnsEnvATioNS. 
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T.  HorsE  A^-D  Pkemises. 


1  Ventilation. 

Dustl.in?. 

GenernI  Sfnto. 

Cinoi  Junctson  C<». ;  pIeiit.T    i  prity  hi  hack  rather  Fiir 

of  wter ;  good  astoa.     (  f«ul ;  minims  sAid  to  be  nil  i 
j   trappeii.  j 

Craad  Jaoctioa  Co, ;  pJeaty ;  1  prirv  in  Uck  rarJ.  not  of-  '  Wfr 
osseni  imeovered.  i  feasive. 


Grasd  Jaurtka  Co. ;  tOenty.    i  pnry  in  hack  ynrf  over  la  rye 
ccs^iooi,  which  teas  bcii'ia 


Grand  Jiti>et»ai  Co. ;  i^ty. 


Graai  JoBcaoa  Co.;  plentv.  .  1  priry  in  hack  ynrd  onrrcoss- 

'  pool.whichinmfttes  sayUiev 

I  dean  coDstantly. 

&aod  JmKtkHi  Oo. ;  gene-  '  i  prirr  in  back  vard 
nHy    good,    bnt    some-  j 
tinis  stosfsed ;  no  reascm  ' 

Grand  JiuKtioi]  Co. ;  plenty.  I  privy  in  back  yanl 


Fair,  but  rather 
close  in  the  back. 


In  Iiaok  yni'.l,  I'nll,  and  some 
vegetable  rcliise. 


In  back   ynr.I,  small,  with 
some  Tcgetnblo  refuse. 


In  back  ynrJ,  recently  cleansed 


In  back  yard,  not  badly  kept. 


In  back  yard,  not  badly  kept. 


In  liack  yard,  small,  but  not 
badly  kept. 


Complained  of  smells  from 
the  back,  over  the  court  of 


The  ffcneyal  stale  tif  tJiis  house 
was  infamous.  The  land- 
lord has  had  notice  to 
cleanse,  and  is  doing  so. 


n.  Inii.ujitants. 


Ifo.  of 
Inmates. 


Bistribution. 


Kitalien    .  . 

Oroiuid  floor   .  .211 

Jst  i      „    .    .  1   1  a 

Snil          „      .  .113 

Kitiifien  .  ,  ,  _  1  _ 
Ground  floor  .  .113 
I9t  „  .  .  2  S  0 
2nd  ,,..21- 

Tlie  .pirticulnra  were  only  ob- 
tnined  lor  rooms  ivliere  uoaths 
had  happenfiil ;  they  were 
Back  parlour  .  .113 
]at  floor  front  .115 

Ko  particulars  obtained. 


Fiyefamiliaa  lived  in  tlio  houso  at 
the  outbreak  of  cholera. 


Ivitcben  . 
Ground  floor 
let 

2nd! 


2  1 


ITo  particulars. 


Employments  and 
nabita. 


Shoemaker  mid  family 
Tailor  and  family. 


Bricklayers. 


Inhabitants  chiefly  in 
the  building  trade. 


HI.  Disease, 


3  (3  women,  l 
child). 


I  (3  men,  2 
cliildi'on). 


I'artieulnra 
OS  to  Itooms 
attacked. 


Partioulara  as  to  Persons 
atta(  ked. 


One  young  woman  of  18  had 
been  talton  to  hospital. 


One  woman  wlio  came  ih  ill, 
from  uursinc  lier  son  in 
another    house.  Ground 


to  this  case  being  cholera  ?) 


No  deaths  or  cases. 


Small, butnot 
unhealthy. 


Woman,  oged  Ifi,  2d  Eoor. 
Woman,  age  m  (ilinrrhna 
for  a  fortiiiglt).  Boy, age  0. 


Man,  ago  40,  b  <y^  12,  in  back 
parlour.  Mi  n,.42,  child,  8, 
lu  Ist  floor  Ir  nit. 


Jtan,  age  70,  ii  i  front  kitchen, 


Observations, 


^  to  Uii5  roT  -Bje  may  rtmarfc,  that  la  vxo  houses  (Xos.  5  and  7)  we  found  cesspools  at  tlie  back ;  and  wc  have  very  little  doubt,  although  the  inmates 
■J  k,&xt  ^Kse  exist  ai  the  back  of  every  honse,  and  that  tlie  ove^fio^v  only  rims  through  the  di-ains  under  Carnaby  Street  into  the  great  sewers. 
We  rae  told  that  a  pipe  se-wer  has  recently  been  laid  up  the  row,  but  found  no  evidence  of  any  house  di'aining  into  it. 

He  hms^  are  afl  on  one  side,  feeing  the  east ;  the  -^^-est  side  is  foimed  by  the  back  of  the  workhoiise,  j 


The  inhabitants  generally  are  not  of  the  very  poorest,  and  seemed  to  be  temperate;  with  the  exception  of  one  shopkeeper,  they  were  all  hand  labourers. 
Wc  must  remark,  that  here  (as  well  as  in  all  the  other  localities  we  have  visited^  the  premises  are  probably  in  a  far  cleaner  state  than  common,  on 
account  of  the  present  pestilence.  : 

There  are  small  courts  at  the  backs  of  all  the  houses,  joining  the  courts  at  the  brick  of  Camkby  Street. 

D.  Fraser. 

J.  M.  LUDLO'W, 


KEMP'S  COURT. 


Sew  River  Co. ;  nncoverea ; 


Sew  River  Co. ;  corered 
triefccstemiabaefckitrfien. 


Sew  Kivo-  Co. ;  ftooe  as- 
tern in  ffuil 


Sew    Errer  Co. ;  covered 
corersd.  butt  is  jznL. 

Sew  £irer  Co.  ;  eorered 
Sew    Eirer    Co ;  eorered 


Privy  fonl,  with  old  pan,  i 
trapped. 


Priry  entrapped,  old  pan ; 
drains  under  the  hou^e  into 
sewer. 


Privy  fonljOntrappeJ,  old  pan 
Priry  fonl,  nntrapped 

Privy  foul,  nntrapped  , 


A  gutter  running  from  flie 
back  of  I\'o.  Si7,  Berwick 
Street,  to  the  back  of  the 
privy  of  these  premises  is 
very  offensive. 


22 
14 


Kitclien  . 
Ground  floor 
let  „ 


.-12 

(0  inmates.) 


Lodging-house  keeper 


Tnos.  Hughes. 


A  baker  and  h  tailor  i 
floor  back,  adults. 


Child  and  young  woman  in 
second  floor. 


TYLER'S  COURT  CWARDOUR  STREET), 


Sew  Errer  Co.  : 
btftisysrd. 


Sew  River  Co. ;  eorered 
M  m  taefc  titdben. 


eorered  ]  Priry  fonl,  untrapiwd 
Frirj  ftni],  tmlrapped 


Sew  Exrer  Co.  ;  eorered 
fcnd:  csteiB  in  bad:  kib^en 


Sew  Krer  Co, ;  eorered  ds- 


Priry  (bol,  nntrapped 
Privy  fool,  nntrapped 


No  deaths, 
1 


T 


This  case  was  a  child  of  12,  and  occurred,  not  inl  the'  house* 
but  in  a  small  two-roonicd  tenement  across  the  yard, 
inhabited  by  5  persons. 


D.  Eraser. 
Thos.  Hughes. 
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Tuesday,  12th  September  1854, 
CAENABY  STREET. 


I.  House  and  Premises. 


Situation 
and 
No.  of  House, 


Water ;  Source  of  Supply, 
and  whence  drank. 


Grand  Junction  Co.;  plenti- 
ful supply,  always  laid  on. 


Grand  Junction  Co. :  mode- 
riitci,  one  cood-siiod  cistern 
for  this  and  nestjiouso,  No.  3 


Same  cistern  as  No.  2, 


Grand  Junction  Co.;  plenty; 
old  lend  cistern,  uncovered. 


Grand  Junction  Co. ;  plenty. 


1  w-itercloict,  Bwcct  , 


1  privy  on  uround  floor, 
rather  foul,  drains 
into  Silver  Street. 


Iprivy  on  ground  floor, 
in  yard,  sweet. 


1  privy  in  yard,  sweet 


1  privy  in  yard,  clean 


.  watorcloset,  base- 
ment, and  1  wator- 
cloaet  ground  floor. 


1  privy,  well  kept,  but 
not  free  from  smell. 


1  privy,  ground  floor, 
well  kept. 


1  watercIoBot,  lately 
put  up. 


Bad,  corner  house,  no 
opcH  apace  at  hack. 


Close  at  the  back,thcre 
is  a  email  yard,  but 
it  is  dirty  and  smells 
badly,  ntul  nn  open 
grating  over  drain. 


Close;  a  leather-cut- 
ter's store  built  up 
at  the  back. 


Good;  emptied  regu- 
larly once  a  fortnight, 


mil  kept 


This  is  an  old  street,  running  north  and  south,  of  good  width,  and  generally  healthy.    The  sewers  ha- 
almost  all  the  cases  occurred  at  the  ends  of  the  street  where  it  meets  Silver  Street  on  the  South  and 
had  been,  we  were  told,  latL'iy  opened.   The  worst  cases  in  the  street  occurred  at  No.  \ ,  one  side  of  which 
all  in  tlie  prime  of  life  and  in  good  circumstances,  died  in  the  course  of  four  days.    Perhaps  the  cause  of 
di-ain  under  No.  1  into  the  sewer  in  Silver  Street ;  the  ventilation,  too,  is  bad,  as  there  is  no  open  space  at 


General  State  of 
Premises. 


Clean ;  drains  from 
Wiiterclosetand  sink 
run  under  the  cel- 
lars. 


l5ad ;  no  cleansing  for 
3  years  past. 


Very  nld  Iioubc,  but 
well  kept. 


Clean,  hut  smelling  o 
flsb  strongly 


Complaints  of 
Outward  Nuisances. 


Open  grating  opposite 
the  door,  mucli  com- 
plained of. 


Complaints  of  smells 
from  grating  in 
street. 


Kitchen 

Ground  8oo 

r  1 

1 

1 

let  floor 

1 

2 

1 

Pastrycook. 

2d  „ 

1 

1 

1 

Undertaker. 

3d  „ 

1 

2 

3 

\Vhii>-matsor. 

Kitchen 

1 

1 

4 

Cabman 

Ground  floo 

r  1 

1 

1 

General  shop. 

1st  floor 

2 

2.1  ,, 

1 

2 

2 

3d  „ 

2 

2 

4  families 

Kitchen 
Ground  floor  - 
1st  floor  1 
2d  „  2 


Kitchen 
Ground  floor  - 
1st  floor  2 


Kitchen 
Ground  and  1 1 
1st  floor  - )  ^ 


Kitchen 
Ground  floor  - 
1st  floor  1 


Several  famiUes 


Employments  and 
Habits. 


A  butcher's  shop,  kills  10 
sheep  a  week  on  the 

S remises,  oflul  removed 
ally. 


China  shop 
Tailors. 


Butcher ;  no  beasts  killed 
on  the  premises. 


3d 


Upholsterer. 

Tailor. 

Fishmonger 


Milkman. 
Porter. 


III.  Disease. 


rurUculara  ns  to  Pci-sona  and 
I  Hooras  attacked. 


No  ease  or  symptom  ofdiacasc, 


riio  mistTc»s  of  tho  hoiijo,  ajic  27 ; 
her  sisior,  ngoao:  honsokcciier  of 
Evocor  Silver  Street,  ago  Afi,  a 
lodKcr. ! 

Undertaker.  H  floor,  (dctitb  said  to  bo 
caused  py  cxdtcmout). 


^Voman,  ago  10,  a  servo'it  girl 


The  tailot  and  cabmaT  had  onch  had  a 
case  of  ilinrrhiia  in  their  families, 
but  no  oca  til. 


Woman,  beo  4.1,  in  2d  floor ;  tho  tailor 
on  tho  ai  Hoor  was  lying  id  (intem- 
perate)^ 


Woman,  wife  of  tailor,  in  2d  floor, 
middle -^t'cd. 


Italian  professor,  ngo  CO  (eating  had 
ash).  , 


Observatioks. 


These  hnnscB  were  all  in  fiiir  condition,  well  suppliol  wilJi  waler, 
and  well  kept ;  there  had  bcon  no  nymptom  of  the  disEasc,  wo  worn 
told,  in  any  uftbcm  boyond  a  few  coses  of  mild  dinrrhna.  pcnGrnMy 
brought  on  by  anxiety,  and  lasti'iK  only  a  fowliours.  Thoro  Imil 
been,  bowovcr,  one  dcntli  of  a  lodger  at  tho  back  of  Xu.  12  lu 
Carnally- court. 


Boy,  ngo  'j,  3d  floor 


Iloufcs  good  and  well  kept.  No  ditGnso  or  dcalli  thnl'i 
hear  ol. 


e  not  been  touched  lately,  and  it  is  remarkable  that 
Street  on  the  north,  in  both  of  which  the  sewers 
looks  into  Silver  Street.  In  this  house  three  women, 
his  may  be  that  No.  2,  a  foul,  bad  house,  is  said  to 
he  back. 


It  is,  perhaps,  remarkable  that  so  few  cases  occurred  in  the  houses  on  the  edst  side  of  this  street,  as  their  yards,  wliich  arc  small,  adjoin  tlie  backs  of  tbe 
yards  belonging  to  Marlborough  Row,  in  all  of  which  we  have  reason  to  believeithere  are  cesspools  (see  our  report  as  to  that  row),  the  overtlowsoi  are 
said  to  run  imder  the  houses  in  Carnaby  Street  into  the  sewer.  |  ,      ■   •       i,-  l       i         •  UaA     tJip  fi-w 

This  street,  on  the  whole,  shows  less  signs  of  modern  improvement  in  tl^e  houses  than  any  of  a  hke  description  which  we  have  vibiiea. 
houses  which  are  not  noticed  in  the  table  were  free  from  disease,  and  offered  nothing  worthy  of  remark. 

I  Thos.  IIccnES. 

D.  FBA3EB. 
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Friday^  loth  September  1854. 
BERWICK  STREET, 


I.  House  and  Premises. 


"Wsrw ;  Source  of  Sopply. 
£Dd  wbcDcr  drank. 


General  State  of 
rreitiiscs. 


3i 
IS 


17 


I  Xew  Bir*r  Co- ;  slate  eastern  i  Prirj-,  ontrapped  iron  pan 
corered.  i 


I  X'ew  Ktct  Co.  ;  sUre  dstem  Waterclos^t  trapped 
I    covered.  j 

I  Xew  Brrer  Co. :  wooden  bolt^  ^  "Watercloset  eooj 


Xew  Rfro-  Co. ;  lead  dstem  j  Privy,  imtrapped  iruu  pan, 
corensd.  Ibnl, 


]  2f  ew  Eirer  Co. ;  stone  ciatem  I  PriTy,  untrspped  iron  pan 
I     (ifi  angle  between  frvnt 
I  kitchen  and  area). 

Gstem  I  Pnvy,  Gntmpped  iron  pan 
!     oneoreped.  |     (in  back  vard  eround 

I  I  lioor). 

'  Sew  Eirer  Co. ;  wooden  bntt  (  Privy,  rnitnipped  iron  pan 
covered.  j     (in  back  yard  J. 

Xew  Cinr  Co. :  staaz  ci=tera  j  Waterdoset  trapped,  but 
mwOTcred.  j     no  wafer  laid  on, 

Xew Eher Co.;  leaden eisterii  '  Privy  trapped,    bnt  ... 

(gronnd 

floor  back). 


yewKra-Co- ;  eovered  tank 

S'ew  Brrer  Co. ;  covered  stone 

Sew  BivQ-  Co.;  eovereJ 
wooden  bntt. 

5'ew£ira-  Cc ;  eorered  sione 


ZS^ewSirerCo.;  teiekcstezn 


Xew  Ch-o-  Co.;  large  taiet 


Sew  Bita  Co. :  ampJe  supply 


Sen'KTeT  Co.;  lu^  semce 


WatercJosfit  trapped,  in 
yard. 

"Watercloset,  water  laid  on 

Do.  . 
Privy,  im trapped  iron  pan 


Watercloset  trapped,  water 

■   laid  on. 


1  watcrclofet  on  tbe  ground 
floor,  and  1  watercIoEd 
on  kitchen  floor. 


1  prit>-,  not  very  sweet 
now,  thongh  carefufly 
kept  of  late. 


2  privies ;  aH  drains  lately 
trapped. 


2  watereloiets,  water  al- 
ways on. 


Bad  at  the  back, 
where  the  hooie 
is  mncb  coo- 
floed,  bat  good 
inthetwofrontB 
uid  at  the  top. 


On  leads, orer  back 
parlour,  good. 


In  bad:  bilchen  . 


In  iwssnee,  ad- 
joining Itiichen. 


Adjohiing  privy  , 


Sest  to  pri\T 


Under 
stairs. 


Foul  drain  in  back  premi- 
ses, from  house  in  Peter 
Street. 


Back  premises  foul  from 
open  gully,  very  offen- 
sive. 


Pipe  from  privy  broken  in 
back  area  close  to  water 
cisteni. 


Complaints  of 
Outward  Knisnnccs. 


G7-eat  complaints  of  .the 
emeJh  arising  from  (Jie 
g7-ating»  in  l/ie  titreetop- 
poaiU,  23  and  80. 


Offensive  gully  opposite 
street  duor. 


n.  Inhaeitants. 


Ifn.i'f 
Iiininti.v<. 


43  at  out- 
break, 
now  B(t. 


Employments  and 
Habits. 


C  slept  in  front  kitchen 


SI.  w.  cn. 
Kitchen  -  -  - 
Ground  floor  -  -  - 
1st  floor  12- 
2d    „  2    2  1 

Kitchen  _  -  _ 
Ground  floor  1.1  - 
1st  floor  11  - 
2d    „  3  12 


Tliia  is  only  an  arcrage  ; 
beds  are  let  by  the  niijht 
to  men. 


Kitchen 
Ground  floor  - 
iBt  floor  i 


Cheesemonger 


Grocer  . 
Pork  butclicr 
Chandler  . 

Cheesemonger 

Egg  merchant 
Butcher  • 

Confectioner 

Egg  merchant 
Baker 

Bmsbmaker 
Greengrocer 
Chandler  , 
Tea  dealer 

Wig  maker. 


Milkman  and  wife. 
2  helpers  (yauoK  men). 
Policeman  and  family  and 
young  man  lodger. 


Eating-house 


Piiblicnn,  his  family,  nnd 

wife's  Bister. 
Servants. 


IIL  Disease. 


Xo  diflease  (?) 
1 

IJ'o  iliseoso  (?) 
1 

^o  disease 


Particulars  os  to  Persons  and 
Booms  attacked. 


Cheeaemonger,  <4  years  of  ago ;  2d 
floor. 


Surgeon;  death  in  1st  floor  back, 
over  back  yard,  where  gully  hols 
opens. 

4  adiUts,  2d  floor  {  2  adults,  1st  floor  . 

1  girl,  14  years  of  ape,  1st  floor  back 
(5  persona  occupied  tlic  Srooms). 


2  eliildron  in  2d  floor  . 


1  adult,  3d  floor  bnck ;  also  1  death  of 
adult  in  two-ioomed  houae  across 
yard. 


1  adult,  2d  floor. 

2  .idults  on  Ist  floor. 


1  adult  in  back  parlour. 


1  man  in  1st  floor  . 


IMilknian,  age  4fl|,  in  ground  floor; 
milkman,  aged  [IS,  in  1st  floor  (two 
(lays  ill ;  sa^s  lie  faught  it  from 
nursing  a  friond  who  died  in  the 
neighbourhood.) 


I.. 


Publican's  ■wife,  pgo  28,  Ist  floor,  10 
dnys  ill :  wife'^  sister,  ngod  20,  1st 


uii.i  n    111  ,  HUH 

floor  (a  day). 


Observations. 


The^c  houses,  up  fo  No.  22,  arc,  generally  speaking,  old,  and  con- 
fined at  the  back ;  there  is  a  close  musty  feeling  about  them, 
and  it  is  only  astonishing  that  they  were  so  lightly  Tisited. 


See  remarks  above. 


See  remarks  above. 


The  kitchen  floor,  where  tbe  milk  is  kept,  remarkably  clean  and 
fresh. 


See  remarks  above. 


This  is  A  small  old  house  only  inhabited  by  a  man  (a  brass 
worker)  and  his  wife;  they  shut  it  up  and  went  into  tlio 
country  on  the  first  alarm  of  cholera  in  the  neighbourhood : 
have  since  returned. 


A  A 
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I.  House  and  Premises- 


No.  of  Roomn. 


Water;  Source  of  Supply, 
and  whence  drmik. 


New  llivcr  Co. ;  plentiful 


Now  Kiver  Co. ;  uncovered 
lirick  cistern  in  back  ynrd; 
lead  cistcru  in  kitchen. 


New  Jliver  Co. ;  2  fwooden 
butta,  not  well  covered. 


Ne*v  Uiver  Co. ;  butt  coTered, 
eupply  not  regular. 


New  Hirer  Co,';  good  supply 


Xew  niver  Co, ;  2  brick  and 
1  lend  cisteru,  good  supply. 


New  Itivcr  Co. ;  brick  cistern 
uncovered,  good  Bupply, 


New  River  Co. ;  good  supply . 


New  River  Co. ;  2water[mtt9| 
good  supply. 


WiitercloEot  trapped 


"Wotereloset,  ground  floor, 
in  yard,  good. 


Waterclosct,  in  front  area, 
emelts  badly. 


Waterclosct  good  . 


Rrlvy  foul ;  but  said  to  be 
trapped,  and  generally 
Bwcet.  , 


■Watorelosot  fnir 


Privy  under  front"  area, 
trapped. 


rrivyln  back  yard 


IPrivy  in  back  yaid,  clean 


Privy  in  yard  sweet 


Privy  in  yard  an'eet;  all 
drains  trapped. 


Ousthole  in  back 
yard,  foul. 


peneral  State  of 
j  Preniisea. 


Complitints  of 
Outward  Nuisances. 


k,  la:t'6  public-bouse,  oe- 
cujiyiiig  2  bouses,  well 
kebt  and  niry ;  no 
lodgers  were  living 
thpre  at  the  time  ol' 
outbreak. 


A  lai'pe  workshop  in  back 
ynrd ;  no  ivorkmen  had 
DQCQ  ill. 


pair,  and  fairly  clean. 


Old  house  not  in  good  re- 
pair. 


.  remises  seemed 
generally  very  well  at- 
tended to.  and  had  been 
rceiitly  uraiued, 


Old  house  in  decent  repair 


hoiiao  in  decent  repaii- 


.Old  house  in  good  repair 


Old  house  in  decent  i-epair 
Do.  . 


Complaints  of  No,.31 


Great  complaints  of  No.  51 


Drain  fi  om  back  yard  runs 
through  some  stables  at 
the  back,  and  smells 
badly. 


II.  LxiIAltlTANTS. 


No.  of 
Inmates. 


Employments  and 
Habits. 


Kitchen  and  j 
'ground  Hoor  j 


Kitchen  and  j 
ground  floor  i 


Kitchen  and  I  i 
ground  floor  f 


No  particulura 


Saddletree  maker 


Tailor 

Young  men  lodgers. 

Lodying-houKC 

Lodgers, 

Shoemaker  ■ 


Newsman. 
French  polisher 


Worker  in  leather. 


Cane  worker 
Shoemaker. 


Young  men  lodgers. 
Chemist. 


Coffee-house ;  about  12 
men  lodgers. 


III.  Disease. 


Particulars  as  to  Persona  and 
Ropms  attacked. 


Some  cases  of  diarrhoea,  hut  no  particulars 
given. 


No  disease  reported. 


Butcher,  ago  ;  son,  nno  18,  assiFtant 
lo  a  pawnbwker ;  bulcber's  widow, 
aged  48,  lyia;  ill, 


This  was  the  cfac  of  the  master  printer, 
aced  60  ;  be  did  not  live  in  the  house 
but  at  Camtjca  Town;  a  temperate 


1  mnn,  seal  oii^nver,  ago  iS,  Ist  floor 
(not  tompornte) ;  l  woman,  age  CO, 
3d  floor,  a  ^hirt maker, and  delicate 
(ill  3  days).  | 

The  cose  of  iholora  wns  a  man,  apo 
about  40,  tailor.ithad  lasted  lOdays  : 
he  was  cuited.  The  children  hiid 
bad  diarrhcth. 


The  wife  of  tholoilffins-houso  keeper, 
age  40,  on  ground  floor ;  a  delicate 
person,  '■ 


OUBEHVATIOKS, 


Wo  could  not  get  into  this  house  ;  the  niaator  (a  butcher)  nm! 
Km  sou,  had  died  there,  and  his  widow  wtin  lying  vitt 
dangoroUHly  ill.  We  found,  however,  that  it  hml  no  veiuiin- 
lion  nt  the  back,  being  a  corner  house,  tinito  shut  ia  by  iti 
neighbours,  and  tliiTc  woro  two  offcnsivo  open  gratings  in  t\ic 
street  olmoat opposite  to  It. 


Shoemaker,  a^e  26,  iu  2d  floor  front ; 
a  temperate  man  (36  hours  ill). 


Greengrocer, ni;c  28,in  2d  flonr;  had 
attended  ills  brother,  at  8d,  who  died. 


1  woman,  age  i\  mother  of  the  grcon- 
(TTOcerat  33,'(,'round  floor,  11  hours 
Ul  (said  to  hiive  fallen  ill  from  grief 
ana  nuraing.) 

Carpenter,  age  19,  2d  floor;  getting 
well ;  hindlo^d,  dl  with  cholera  for 
4' days,  rccovf  red. 


■t 
I 


This  house  bad  been  shut  up  for  some  time  and  had  liooo 
perfect  pest-house ;  there  is  o  censpool  quite  lull  and  nnWT 
In  the  front  areo  under  a  privy  which  has  no  nan,  ana 
apparently  under  the  back  yord ;  the  "alls  ore  eonhcd 
Notice  to  cleanse  has,  we  behove,  been  given  by  tne 
authorities. 
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I.  House  axd  Premises. 


■p.".i:er;  Source  of  Sopply, 
sad  irfaenoe  drank- 


10  Sew  KnTa-  Co. ;  good  sigiply.  TTaterdoset 


New  Errer  Co.;  oM  butt 
good  £iq){>ty. 


Sew  Siver  Co.;  old  water 
butt. 

Kew  Bhcr  Co. ;  brick  dstem. 


Xew  Brrer  Co. ;  good  siq^dj*: 
3b£ 


Sew  Errer  Co. ;  good  stq^tlr. 


Sew  Eircr  Co. ;  sappl^  gene- 
nUjtwiceadar. 


Sew  River  Co. ;  2  briek  ci=- 
terns. 


Sew  Biva-  Co.  j  to^semce ; 


Sew  Kirer  Co. ;  wooden  butt 
eorered,  in  front  area. 


Sew  EireT  Co. ;  open  brid: 
eistem,  in  ba^  kitten. 


SewBrfaCo.;  eoreredlead 
back  area. 


Sew  Errer  Co.;  wai£r  butt 
m  back  kheheu,  uneorered. 


SewEh-Q-  Co. ;  briek  eastern, 
eoTsed,  in  back  kitchen. 


Sew  Eirer  Co, ;  water  butt, 
in  back  fcrtifhfw, 


Sew  Eivcr  Co, ;  lead  dstem, 
eorered,  in  back  kitehen. 


SewTEirer  Co.;  water  butt, 
is  TVd,  eorered. 


Privy  old,  but  sweet  now 


Priry  in  back  yard, 
? trapped 


Privy  in  backyard,'oId  pan, 
pretty  clean. 


Do. 
Do. 


■Waterdoset,  water  laid  oa 
.from  cistern. 


Priry  untrapped,  fouJ,  in 
ba^yard. 


WatCTcloset  trapped,  in 
front  area. 


Priry  in  back  yard,  ground 
door,  waste  pipe  from 
cistern. 


Prirr,  ia  back  area,trapped, 
Waste  pipe  from  cistern. 


Priry jn  back  rard,trapped, 
waste  pipe  from  cistern. 


Priry  untrapped,  foul. 


Priry  trapped,  water  laid 


Priry  trapped,  waste  pq»e 
from  butt. 


i 


Qoaeral  StAlo  of 
Premises. 


Complnints  of 
Outwai'd  Suisonces. 


AU  barrel  pipes,  trapped 
two  years  f^o 


Dirty 


In  area,  clean  . 


In  back  yard,  fair 


In  back  yard 


In  back  kitchen  . 


Id  back  yard 


Two  open  gratings  in  the 
street,  often  smelling 
foul 


II. 

Inhabitants. 

5f 

Employments  and 

Inma 

cs. 

Distribution. 

Habits. 

M. 

W. 

Cli. 

12 

Kitcbcu 

Tailors. 

1 

2 

2(1 

2 

1 

: 

3,1 

1 

1 

2 

G 

Kitehen 

Brass  founder,  men  work- 

Ground floor 

ing  but  not  sleeping  on 

- 

premises. 

2d 

1 

1 

2 

3d  „ 

2 



14 

Ivitdieii 

2 

Ground  floor 

1st  „ 

I 

; 

2(1  „ 

5 

Kitclioii 

- 

- 

Publican  . 

Ground  floor 

I 

Jat 

1 

1 

1 

2d 

1 

1 

Serrants. 

13 

Kitchen 

Ground  floor 

1 

1 

1 

1st  ,, 

- 

— 

2d  „ 

3 

3 

4 

Shoemaker. 

13 

Kitchen 

- 

- 

Gronnd  floor  > 

1 
1 

1 

1 

1 

Painter  living  oTer  work- 

1st 

1 

1 

shop  at  back. 

— 

■-tl 



Kilkmnn. 

__ 

8 

ICitcben 

- 

- 

~ 

Pawnbroker, 

Ground  floor 

1st  „ 

1 

1 

4 

2,1  „ 

2 

- 

10 

Kitchen 

- 

- 

- 

Ground  floor 

1 

1 

1st  „ 

1 

Fancy  toy  maker. 

2d  ,, 

1 

1 

i 

3d 

1 

12 

ICitchen 

1 

1 

- 

Coach  smith". 

Ground  floor 

1 

1 

1st  „ 

1 

1 

2d 

1 

1 

3<.l  „ 

1 

1 

0 

9 

Kitfhen 

~ 

Ground  floor 

- 

- 

•  >  .         • . 

Grainer. 

iBt  „ 

3 

2d  „ 

3 

3d  „ 

a 

- 

z 

7 

Kitchen 

Dyer. 

Ground  floor 

2 

~ 

1st  ,, 

2, 

2<1  „ 

3 

- 

I 

12 

Kitchen 

Ground  floor 

let  „ 

r, 

Tobacconist. 

2d 

r, 

3d  „ 

2 

- 

18 

KitcliPU 

2 

Lodging  houee 

Ground  floor 

3 

1st  „ 

0 

2d  „ 

8 

14 

Kitehen 

Gold  lace  shopman. 

Ground  floor 

3 

1st  » 

1 

2d  „ 

7 

3d  „ 

3 

HI.  Disease. 


No  disense  reported. 


Ditto. 
D  tto. 


Pnrtieulors  iJa  to  Persons  and 
Rooms  attacked. 


TIio  landlord,  a  biilor,  aged  40,  had  a 
severe  attack  of  dinrrhcta  ;  recover- 
ing ;  always  delicate. 


A  woman  of  60,  delicate,  brought  into 
the  house  ill,  ui^d  in  16  hours. 


Obsebvations. 


Boy  on  2d  floor  recovering. 


Girltn  2d  floor  bade. 


It  is  remarkable  that  no  case  happened  in  this  street  in  any 
house  north  of  Noel  Street,  which  crosses  Berwick  Street  at 
this  point,  except  the  one  at  No.  49,  and  there  the  patient  was 
brought  into  the  houso  ill ;  out  of  the  houses  north  of  Noel 
Street,  therefore  (i.e.,  from  No.  45  to  No.  C7,  both  inclusive), 
only  tour  houees  have  been  selected,  although  inquiries  were 
made  at  all  ;  the  character  of  all  is  much  the  same  ;  tliey  are 
old,  but  in  fair  condition,  and  occupied  generally  by  people  who 
seemed  to  be  well  off. 


B  B 
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T.  House  and  PnEMisES. 

1 

IT.  Inhabitants. 

nr.  Disease. 

Situatioa 
nnd 
No.  of  House. 

Ito.  of  Itoonis. 

Wfiter ;  Source  of  Suppb't 

Xccessnriea. 

Ventilation, 

Dustbins. 

General  State  of 

Comiil.iints  of 

No.  of 

Kinploymcnts  and 

Cholera. 

DiarrhooA. 

Fnrticub  r 

a  as  to  Persons  and 

Observations. 

nndwltcnco  drank. 

Promises. 

Outward  Nliisances. 

Inmates. 

Distributi'jn. 

Ilal.its. 

Cases. 

Deaths, 

Crises, 

Deaths. 

nia  Attacked. 

'r 

New  Itiver  Co. ;  covereil,  butts, 
in  bnck  ynrd. 

Wntercloset  trapped,  water 
laid  on. 

Good 

In  hack  yard,  fair 

19 

M.  W.  CH. 

Kitchen         -    -  - 
Ground  floor  113 
Ist          „      1     2  - 

House  jiainter- 

1 

2d  ,,112 
3d  ,,223 

76 

New  River  Co. ;  water  butt, 
in  back  kitcbeD,  imcorcred. 

Privy  ill  yard,  trapped, 
wat«r  from  waate  pipe. 

Do.  . 

Do. 

14 

Kitchen         2    -  - 
Ground  floor  2    -  - 
1st         „     (J    -  - 
2d           „      2     -  - 

Widow  who  Iet3  lodgings 

2 

A  man  and  h 

I 

swife  in  l^t  floor. 

77 

New  River  Co. ;  lead  cifltem, 
covered,  in  back  kitchen. 

■Wateroloset  in  yarJ 
ped,  water  laid  on 

trap- 

Do.  . 

Do. 

Complaints  of  continual 
stenches  from  tish  offal 

7 

3d           „      2    -  - 

Kitchen         _    -  - 
Ground  floor  -    -  - 
Ist          „      2     -  ~ 
2d           „      3     -  - 

Heraldic  chaser  . 

1 

1 

.r. 

Woman  in  2ij  floor.  : 

1 

78 
79 
80 

New  River  Co. ;  butt  in  back 
kitclien,  covered ;  brick  cis- 
tern in  front  area,  covered. 

Kev7  River  Co. ;  brick  oiateni, 
covered. 

Kew  River  Co. ;  brick  cistern, 
in  front  kitclien,  covered. 

Privy  trapped,  in 
yard,  no  water  lai 

Do.  . 

Privy  in  back  yaw 
no  wnt€r  laid  on. 

back 
on. 

,  foul. 

Do.  . 
Do.  , 

Do.  . 

In  back  yard 
Do. 
Do. 

• 

13 

la 

s  (?) 

3d          „     2    -  - 

Kitchen         1    -  - 
Ground  floor  3    -  - 
lat         „     2    -  - 
2d           ,,      4     -  - 
3d          „     3    -  - 

Kitchen         2    -  - 
Ground  floor  .1    -  - 
1st           „      fi    -  - 
2d           „      C     -  - 
3d           „      3     -  - 

Kitchen         -  - 
Ground  floor  -    -  - 
1st               SJ?  -  - 
2d                  -     -  - 

Fi.thmonger 
Ch.iir  manufacturer 


1 

Man  nnd  cbi 
Young  man. 

i  in  Ud  floor, 

81 

New  River  Co. ;  2  lead  ciet«rns 
covered,  in  back  yard;  1, 
front  nrea 

Do. 

Do.  . 

In  front  area 

26 

Kitchen         4    -  - 
Groimd  floor  3    -  - 
let          „      1!     -  - 
2d                  7     -  - 
3d           „      C     ~  - 

Coach  builder 

Boy  in  kitclicu  (niso  one  death  in  a 
Binall  houst  ncrosa  the  yard). 

82 

14 

New  River  Co. ;  water  butt 
and  cistern  in  kitchen. 

Privy  ti'Bpped  C  yenrs  ago, 
back  yard. 

Close  and  bad 

III  back  yard,  not 
good 

10 

ICitchen  - 
Ground  floor  1    J  2 

1st             1,       -      -  - 

2d  .,11- 
8d  ,,121 

Buotniaker. 
Cabinet  maker. 

?i/i's(rcs3  (if  h 
twenty  cm 
two  childrc 

i\ut  had  allciidctl  about 
ta  in  the  noighboiirhooil, 
i  of  her  own. 

8S 

14 

New  River  Co. ;  water  liutt,  in 
bnck  yard,  badiy  covered. 

Privy  not  trapped, 

oul  . 

R.ither  close  at  the 
back. 

I 

rains  run   into  Bti'cet 
under    kitchen,  and 
smell 

34 

Kitchen  113 
Ground  floor  3    3  1 
Ist  ,,-14 

3d                2    3  4 

Carpenter  . 

Tailors  &  French  polisher 
Widow  lady. 

Mattress  maker. 

Wife  of  Froni'h  polisher, af(e  cn,  living 
ill  small  roiii]  on  gi'ound  floor  across 
the  yard ;  wife  ul'  mattress  maker, 
age  ^7,  anil  child,  ago  11,3d  lloor; 
son  of  widuw,  ago  13,  recovering, 
Ist  floor  ;  jouiig  woman  lying  ill. 

64 

Now  River  Co. ;  lead  ciatem 
in  bock  yard,  stone  cistern 
in  front  area- 

Privy   in  back 
trapped. 

yard, 

Good 

Fair 

Smells  ftom  street  grat- 
ings 

20 

Kitchen         -    -  - 
Ground  floor  -    -  - 
1st  ,,233 
2d           „      3     3  - 
3d           „      0     1  - 

Policeman. 
Shot  maker. 
Young  men  lodgers. 

- 

- 

- 

- 

8 

New  River  Co. ;  wafer-butt 
and  cistern. 

Privy  at  back  on  g 
tloor  foul. 

Tound 

Close  at  the  back  . 

Clean  and  fresh  . 

Complaints  of  open  grat- 
ings in  the  street. 

9 

Kitchen        -    -  - 
Ground  floor  11- 
1st  floor  111 
2d    „  112 

Greengrocer 

S 

8S 

4 

New  River  Co. ;  tn-o  water- 
butt;. 

Watercloset ;  Company 
bad  lately  stopped  the 
water. 

Close ;  only  1  win- 
dow at  back. 

Clean 

Do.  . 

4 

Kitchen        -    -  _ 
Ground  floor  -    -  - 
1st  floor  111 
2d    „          1    ~  - 

Cooked  provision  shop 
Workman . 

8SA. 

9 

Now  River  Co.  j  brick  cistcrrt 
"Covered. 

Privy  foul ;  open  g 
in  back  ynnl. 

rating 

Bad 

orner  house  of  Brood 
Street    and  Berwick 
Street. 

Opposite  open  gi-atings, 
but  no  complaint. 

8 

Kitchen             _  - 
Ground  floor  -    -  - 
1st  floor  13- 
2d    „  112 

Bakers 

S7 

4 

New  River  Co, ;  brick  cistern 
covered. 

Water-closet  tropped 

Fair 

Fair 

3 

let  floor  12- 

Potato  merchant  ■ 

88 

G 

New  River  Co. ;  water-butt, 
back  ground  floor.  , 

Privy,  old  pan ; 
latelytrapped ;  no 
Bince. 

drains 
smells 

Rad 

Very  old  and  dirty 

G 

]^tchen       -    -  - 
Ground  floor  1    -  - 
lat  floor  111 
2d    „           2     -  - 

NewFvendor 
Tailors. 

E9 

New  River  Co. ;  brick  tonk 
in  back  kitchen  (very  hard 
to  clean  out  froai  forma- 
tion). 

Privy  old  nnd  foul  (pro- 
bably a  cesBpool),  under 
room  where  boy  died. 

Close  and  bad ; 
comer  house. 

Do.  . 

29 

Kitchen        1    -  - 
Ground  floor  1    1  r, 
1st  Poor        2     2  4 
2d    „           2     2  9 

Shoemaker 

Barber  nnd  tailor. 
Shoemaker. 

3 

3 

90 

Kew  River  Co.;  butt  nnd 
tank. 

"Wateroloaet  and 
clean, 

privy 

Good 

New  nnd  good  . 

FnmllyanJ  Bervants 

Publican  . 

I.  Uoust  AND  PrKMISES. 


Mhl  whence  dnuik. 


>'ew  Rirer  Co. ;  liisb  serrice 
Xew  River  Co. ;  cistem 


New  ESrerCo. ;  brick  ciftem 
&nd  bate 


Xew  Kirtr  C«. ;  two  butts 
<w3ter  has  bsea  thick  of 
lue). 


tionornl  St.Tte  ol" 
rrcniifics. 


CIoHiplaiiits  of 
Outward  Nuisances. 


\ratercJo5Ct  made 
months  ai^o. 


Privy  (probably  trapped) 

sweet. 


rrivy;  new  drains,  all 
tipped  2  years  aco. 


\^'aterck«set ;  water  laid  c 


Privy ;  trapped,  clean 


I,  MS,! 
MS. 


e  and  occiipies  aboot  the  space  of  four  houses. 

Xew  EiTCr  Co.;   butt  and  Privy 


New  Kiv^  Co.;  bott  i 
diicm. 


"Watereloset  and  privy    .  Fair 


Not  good  . 


Blood  ajid  all  qgtil  sent 
down  jclrain  into  main 
setver. 

Sheep  killed  on  premises; 
all  blood  mid  qffhl  sent 
down  drain  into  viain 
sewer. 


Open  grating  iu  etrcet 
very  offensive. 
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II.  Iniiauit.ujis. 

III.  Disease. 

Unbiti). 

Cholera. 

Diarrhan. 

PartieuIarH  as  to  Person 
liuoni3  atlacliod. 

and 

BiatdljiittoH. 

CascH. 

JJcaths. 

Cases. 

ICitobcii         _  _ 
lirouud  floor  1    -  - 
Istllooi'         2     2  3 
2d    „  11- 
■■Jd                 2  13 



ShoemnkerB 

1 

1 

- 

- 

— 

Kiti-liou        -    -  - 
(ilromid  Hoar  112 
1st  floor  112 
2d    „  111 

Butcher  . 

1 

1 

— 

ICitchou  - 
Ground  floor  -    -  - 
1st  floor        -    -  - 
2d    .,           3     2  3 

Butcher's  family  nud  two 
men  helpers. 

1 

One  of  the  helpers,  young 
covered. 

man,  re- 

]vitL'hoii  112 
Ground  floor  111 
1st  floor        1    -  - 
2d    „           2  11 

German  egg-mciehants 

1 

Master,  violent  diarrhoea  fo 
very  strong  young  man. 

2  houi  i! ; 

Kitehon        -    ~  .. 
Ground  floor  -    -  - 
1st  floor  112 
2d    „  11- 

Publican. 
Publican . 

■ 

! 

OUSEIIVATIONS. 


Houses  in  huitding,  about  hall'  flaieheil. 


Has  Street  nms  nonh  and  sonth,  ending  in  Oxford  Street  at  the  north.  At  about  a  third  of  the  way  down,  it  is  crossed  by  Noel  Street  at  riglit  angles, 
laS  agsin,  lower  doTO,  abont  Uro-thirds  of  the  Tfay,  it  meets  the  east  end  of  Bi'oad  Street.  It  has  aheady  been  stated  iu  the  body  of  the  Table  that  there  n  as 
BO  disease  (eicept  one  case)  north  of  Xoel  Street.  It  was  stated  by  several  pei-sons  as  a  reason  for  this,  that  the  parement  had  not  been  removed  for  some 
iiBie^  ^3at  we  do  not  find  that  there  has  been  much  done  to  the  remainder  of  the  street,  except  south  of  Broad  Street ;  this  latter  part  of  the  street  has 
cert^^  b^n  more  severely  raited  on  the  east  side  than  any  other  part,  but  in  the  part  between  Noel  Street  and  Broad  Street  the  pavement  has  not  bleu 
toached,  and  yet  the  rwo  houses  which  have  beeu  most  severely  attacked,  Nos.  83  and  85,  are  in  that  part.    No.  85  is,  however,  only  three  doors  from  Broad 


Street,  and  has  its  back  to  a  ueighbourhood  where  the  disease  was  very  virulent.  There  is  alsolau  open  grating  in  the  street,  smelling  very  badly.  But  for 
these  reasons  the  house  might  have  beeu  considered  as  healthy  as  any  one  in  the  street,  for  though  very  small,  it  is  remarkably  well  kept,  and  was  not  over- 
crowded. We  have  reason  here  again  for  thinking  that  there  has  been  considerably  more  illness  liian  lias  been  reported  to  us ;  iu  some  cases  the  concealment 
arises  from  forgetfulness,  in  others  IVom  wilful  misreprescatation.  We  cannot  hope,  at  this  distanci'  of  time,  to  do  more  than  approximate  to  the  numbers  If  ving 
in  this  street  at  the  time  of  the  outbreak  ;  the  lodgers  are  generally  iu  a  position  to  be  able  to  get  away,  and  very  many  houses  are  consequently  all)  ost 
deserted.   Several  blanks  will  be  foimd  for  tliis  reason  in  the  Table. 


i 


c  c 
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LITTLE  WINDMILL  STRFJiiT. 


I.  lioUSlS  AND  PltlinUSJiS. 


Wntor ;  Source  of  Supiily, 
and  wlicnco  Uiank, 


^VlUo^-Iultt  in  bnek  Idtohcii 


Ziiic-liucil  cieLorn 


Olil  iiou  cLilcni,  uiicovufcd 


Wiitcr-buttia  biiuk  yaid 


Old  watcrbiitL  in  kitdioii 


Watcr-butl,  ladly  covorcd 


\\'atcr-l)utt,  covered  . 


L>ld  wiilor-biilt,  uiicorinc.!,  i 
yard . 


OIdwuU'r-!)ultinUiktic!ii 


i'liyy  uu  lat  floor,  foul 


I'rivyoid  and  foul, ccespool 
doiicftway  witli, 


Old  |ivivy,  foul,  over  tnss 
lioul. 


Very  liad  liclow, 
Kood  aljovc. 


liaclc,  110  yavil, 
liiiil'cr  hUil-KcU 
vU)fc  up. 


Uu^tliulo  ii 
I'uid ;  lion  i 
sUiir 


area,  full  and 
IS  ofUllli  under 
ground-Hoor. 


1(1  ljai;k  y 
window,! 
of  old  oj 
flItL. 


ird,  just  unJci" 
1;  largo  Iicapij 
2r  shells  nud 


lu  back  yi  rd,  foul 


Very  foul,  in  liitcbun 


Coiiitdainta  of 
Outward  JIuisanccg. 


Coiu|ilaiuts  of  CDwliouse  . 


Tlic  diiiiu.i  iiilo  tlic  ECivcr 
liail  been  stopiicd  for 
several  daytj. 


tlully  ill  fltrcct  sincUa  foull; 


No.  of 
Iiimatoa, 


IL  Inhabitamts. 


Eniployuicnta  and 
Ilnbita. 


liitfbon  . 
Grnumi  floor  - 
lat  lloor   .  1 


Kitclien  . 
Gvnimd  floor  ~ 
Ifit  floor   .  I 


]vi  telle  n  . 
Ground  Hoor  - 
1st  lloor  . 


Xitclicn  , 
Ground  Hoor  2 
Lst  floor  .  J 


11 

Kitcbcn  .  1 

1 

Ground  floor  1 

1 

3 

lat  Hoor  . 

■ill   ,,       .  - 

,>    .  1 

3 

1 

la 

Kitclieu  .  T 

1 

Ground  lloor  1 

1 

2d    ,,       .  2 

2 

C 

Si\    „       .  1 

1 

11 

Kite!] en  . 

Ground  floor  1 

1 

lat  floor  . 

2d   „      .  2 

1 

3 

Kitchen  . 

(■round  Hoor  1 

1 

■I 

iBt  floor   .  1 

.'! 

1 

ai  „'     .  1 

•2 

ad  „  .1 

2 

13 

Kitclieu   .  1 

I 

Ground  floor  - 

Jst  floor   .  2 

2d  „       .  I 

I 

3d   „  .1 

1 

2 

Kittlicu   .  I 

3 

Ground  lloor  - 

iHt  floor   .  1 

2 

7 

2d  „  .1 

3 

3d  „  .1 

i 

3 

Kitcboa  .  - 
Ground  floor  2 
l(>t  Hour   .  2 


Ncvoi'  let  , 
liiikcr's  alio]). 
lUker'a  family. 
Unlet. 


Tailor's.  Tlic  rest  of  tho 
house  unlet  lit  tba  out 
break. 


MilUinau 
Tailor's. 


Used  ns  ccllarH  only 
I'ublicau. 


Tailor. 
Cbarwoinan 


Tailor. 
■\Vitc  and  liunily  of  [iri^'atc 
in  the  giiarda. 


Griudor  for  ahociunkcra, 
.Sbociualicra. 


llaruoEs  maker. 


Sliocninkcr's 
Coacli  builder 'a. 


III.  UlSUASK. 


I 


Casos.  Deaths. 


Cases.  De.itbs. 


Particulars  aa  to  I'a 


liakor,  a  titront'  young  man,  getting  wp  I. 


The  publican,  ago  -li),  Htrong  iiuin,  iu  Li  lloor  front. 


Dcallis,- lloy,  ago  14,  in  2d  floor. 

Tailor,  age  3!l,  in  3d  floor,  a  ulrong  u 
C'ases,-Two  women  and  a  child  ill  of;(ii""i' 


Dcdihs  (jdl  in  2d  floor)- 

1 .  'J'.-iilor,  aj;c  SO  (died  in  liosii  itiil). 
1.  Woman,  hko  29,  in  back  rqinii. 
1.  Man.  age  ai. 

1.  Child,  age  a,  takea  to  uuot|ior  liouBe. 


Obsehvations. 


I'r.  nut  no  rrinvdcd  (ui 
111  lii'on  nil  ilinciud  in 
I  1 1^  wliiuli  wiiro  TOCO 
'iiii  iururiUQlimi  oa  In 


IJcailis.^l.  Shoemaker,  age  3-i,  in  bat 
1.  Child,  a^c  2,  lu  front  nttic. 
Cases.— The  whole  tamily  in  the  kitch 


Dcuilis.--l.  Man,  ago  2^1,  2d  floor  fron  ,  ill 6 hours, 
1,  Man,  aeo  70,  !I<1  lloor  had :,  ill  1  day.  _ 
C'twca.— 2.  Man  and  boy,  on  ground  fl(or,  i-ccovoring. 
1,  ^lan  in  l6t  tioor,  Iclt. 


Datllm  (ill!  taken  to  bowpital  and  died 
1.  )\Ian,  agn  GO,  lat  floor  baol 
1  Woman,  aj,'o  .ID,  lst  tloor  1 
1,  Man.'nge  2.'i,'3<t  floor  fron 
1.  Kut  diacovci'cd,  in  ltd  Iloo 

Bcallis.—J.  Woman,  aye  70,  3d  lloor 

1.  Woui.in,ai;e  28. 
Cewcs,— 2.  Man  and  wile,  under  30, 2» 

1.  Uootcloser,  recovered. 


hero)  — 
.2  dayri. 
nck.ri  daya. 


Dcailts.—l.  Wo 


Womao,  1st  Hoor. 
Man,  IhI  floor. 
Jlan,  2(1  Hoor. 


't  parlour. 

;us  hod  had  diurrliuu. 


[aya. 


floor. 

■ecovcring,  liia  parents  died 
lack,  a  strong  person. 


2  dfiyti,  coiiBCCuLivc  f^:^ 


I 
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I.  HorSK  AND 

PnEMISES. 

ir,  I^ 

HAEITAHTS. 

nr.  Disease. 

1    Water;  Soar« of Supi-ly, 
isJ  whence  (Iraolc. 

Coni|ilniiit.s  or 
Ontw.ird  NiiisaHCOa. 

No.  of 
lumiUcs. 

EnipIo.viiicnt-.s  mid 

Cliolor.i. 

I>iiir 

■ho  n. 

Observations. 

Vcnlilalion. 

Diisltiins. 

DistribuliOl 

f'lisoa. 

J)e)itli3, 

discs. 

ItrnlliU. 

rni'ticiilii r:"i  riH  to  Porsona  nml  Itooma  atLftoltcd. 

- 

If 

10 

Water-butt,  pump,  ongrounJ 

I'nv-y  ii)  ynivl,  roni 

Fair 

Drains    under  Iioii«c, 
trH|ipe'l. 

Bdil  smells  frnni  b.iok 

s 

sr.  1 

Croimd  lliior  - 
KitdiOii    .  - 
1st  Hour    .  I 

i^a  „     .  2 

.  rn. 

-  1 
1  11 

riililionii  . 

yj'Yi/fts,— Two  women,  sislcrs,  nges  M  ami  G7,  2d  Hoor. 
Cfnc.—l.  liiiriuiiid,  ftge  27,  recovetod. 

If 

Water  boU,  covcjtJ.  iq  Ivick 

I'rivy  oil]  anil  fmil,  in 

-.11.1 

1^.1 

Fair 

lil 

Kilolien    .  1 
Cruiiiiil  Itoor  1 
l3t  lloor   .  1 
2J    „      .  2 
■'A   ,V      .  1 

1 

2 

'  I 
1 

Slioonmkor. 

• 

Jicatlts.—2.  i\rnn  and  wifo.  younp:. 

1.  YomiB  nifi»,  alioeiniiUcr,  in  2d  flpor. 

> 

10 

Briet  fsstmt,  cATerrd,  irre- 

Priry  5W(vt. 

Fair 

Bo.  . 

Open(Ir.tinntI>nd( 

5(i 

Croiiiiil  (Inor  1 
1st  Hum-   .  2 

:;<i  „     .  3 

- 

Cap  miUicr. 

1 

'  'ii'c.~l.  Cftp  mn!(or,  ngc  71,  liful  iliarvhfpfi  recovering. 

 — 

SOUTH  R.OW. 


D.  Fraser. 
Tnos,  HuQiiES. 


I.   IIOI  SE   AND  PkEMISES. 


So.  of  Booms. 


Water ;  Source  of  Supply, 
ani  wfaecce  drank.: 


pO;  9mhiilited,l  shop 


10 ;  9i&hatKtal,  1  Ebop 


Imse,  be- 
toabwlder. 


Xew  RiTer  Co.  (?);  sapply 
twiee  a  day,  into  lendenets- 
t0-Q;  etstern  IoiUt  niTerL-il 
with  a  nuojea  corer. 


Sew  RhxT  Co.  (?);  supply 
twice  a  day  j  1  stone  eis- 
t^n  at  the  Iciek ;  I  wooden 
astern  m  front  area ;  stiiue 
ciriem  imperfectly  corerej. 


Xew  Hirer  Co.  (?) ;  snpply 
twice  a  day ;  1  old  wooden 
dstero;  loose  wooden  lop 
to  eiitem.- 


 ^j.  (?);  snpply 

twice  a  day ;  1  old  wooden 
cistern,  witbont  cdver. 


Kcw  Brrer  Co.'  (?)  ;  snpply 
ecnstant  and  ample ;  bii-'b 


Privy  on  basement,  el&in=ed 
by  iKiurins;  waljT  down; 
snicfls  badly  ;  priry  drains 
away  to  tlie  liaeJt,  and  not 
into  new  sewer  (? cesspool). 


Privy  a(  the  li.iek  orijascinpal, 
tJeanly  kept.  Imt  smelliiig 
badly.  Drain  from  priiT 
runs  under  kitchen. 


Privy  "at  Mi-k  oT  basement, 
smelling  very  kvlly.  J'rivy 
drain  rung  under  kitfben- 


1  waterelofet,  trroiiDd  floor; 
1  water  clii^et,^'  floor;  both 
fiweetaniL  well  kept,  . 


Jirnderatoly  good ,  I.nrgc  open 
sii.nee  at  bick. 


Good ;  large  open  pp-iec  nt 
Iiaek. 


Air  cIo?e,  lint  irioilon-?  Inrtrf 
and  [tli'nty  m  lueiiii-  •'\  \rit- 
tilritiut; ;  hir^e  niMii  ■.l^■.l•^e 
.'it  liat-k. 


B.tJ  ;  not  more  tlian  4  feet 
space  at  back. 


.\dinir.'ili!e ;  a  cooj  j^iaircnse 
from  top  to'  biilt.iin,  wilh 
Iart'efkyli;.'lit  at  tlie  top  to 
oik-n  ;  open  at  the  baek. 


General  State  of 
Premises. 


Dust-hole  full,  but  noto.ffen- 
sive.   All  drains  trapped. 


Du^tliole  eleau.  Very  biul 
open;grating  over  dr.a!U  in 
front  area,  just  under  water 
cistern. 


Dii'lliole  lull,  hut  not  offen- 
sive. \',  ry  bad  smells  in 
tlie  kiti  liL-iis. 


Dustholc  full,  but  not  offen- 
sive ;  opposite  open  ynlly 
grate  in  tlie  street. 


Duitli.-.I.->  < 
gratr  ,11 


III. II.-  -il  sircet, 
.■liL-rloeani-e- 
vcry  loiiliy. 


Lately  wliitc- 
waslied,  and  in 
Kond  general 
^tate. 


Very  clean  and 
earefnlly  kept 
on  tlie  whole. 


Ilcnifirkably  elean 
Oiroiighont. 


11.  lNirAmTANT,<!. 


No.  of 
runinie=. 


Kmidoymonti  and  Habits. 


fifi;  C2at" 
break  of 


I 


Ground  floor 
int  „ 
ai  „ 


1st 


?  )  liiiliien:  fill 


2d 


1 


Fyohnbly  there  were  mora  invink'.i  at  tfiC 
oiii/ire"/:,  but  il  tons  t/m  day  f(/'  /Ac  mits- 
ir,-'-- f mural, inidthf  ladycrs wcfi-  u«i  bi: 
ill/,, rill, i/iuii  from  a  nur^c,aiid  not  rcnj 


1st  lloor      .  .11- 

2d  „  .  .-13 
3d    „         .  .11- 

Tha  iol<il  of  23  I'e  made  up  by  3  Dieii  worTc- 
iiuj  at  iailoriim,  and  livhit/,hut  7Wl  atwai/s 
sleepiii'j,  on  fliii  1st  Jloor, 


I  1  2 
-  2  - 
11- 
II- 

i(  and  irKiiicii.liitt 
fir-iiuit  Jhur  Lnd 


2.1 

■■•A 

.'II  '/,'  h;I.J.  , 


1< 


Ground  Hoor 
Jst  „ 


2  3  3 
2     2  G 


Potato  mRrchant  and  lii,' 
family,  and  iispist.ant. 


1.  Undertaker. 

Iiodirei-a'  ii{  eiipation  unltuowri 


Irisli 


Groom  nniFwifo 
'I'ailni-  and  wile. 
Will)   and   family  of 
labourer,  juflt  dead. 

.■}.  AVorking  tailors. 
1.  Seller  of  trimmings,  and  bis 
wife. 

Occiiputions  of^,d Jloor  lodf/crs 
not  difcuvcvcd. 

1.  llairdresaer  and  wife 

2.  IVmnen.groeors. 
Occnimliiim  of  tJie.  rest  not 

'I  h:  cove  red. 


I..anndrc8B03  . 
1.  Labourer   and  wile,  and 
cliildrcn. 


Sbo 


elilM. 


pifc ;  trade  not  dix- 
V   and   wife,  .and 


,  wile,  and  two  cliil- 
divu.  7'riidr-!  nut  dif^covend. 
SliiieiiDikei',     wife,     and  (l 
ebildren.  fjabouror.'',  wives, 
and  ebildren. 


111.  ])lSEASE. 


P.articnlar3  .is  to  Deaths 


Partii  iilarfl     to  Attacks, 


YouiiK  uian  in  r^l  Unov  (ngc 
ahuiit  U.'i,  ludur) 


1  boy,  5  years  old,  in  1st  floor, 
1  man,.";!! years  o(d,iii  kitidicii. 
('I'lio  man's  illness  was  yaid 

to  lieuauscd  by  exeiteinont; 

lie  was  Lbc  undertaker.) 


Iiisli  lalmnivr  in  front 
kitclicii.a[;e  .Miand  ujiw.ards. 
wiiiiiaii,  M  Hour  ((lyt  tin- 
l.-noion,  lint  not  nil  old 
would  II ) . 


1  child  of  l.of  typhna  fever, 

'2d  Of  i',d  Jloor. 


2cbildrcn,  of  li-addiarrlifra.Sd 
1  iii;in,,':o  years  old.  .",d  floor. 


Potit' ' 
bad 
hosii 


3)Y  i 


mercli.ant,  ill  of 
diarrbma  at  tbe 
'l^il;  Kcttinij'liotter 


cfise.infdian-7icen,, 
0  pdrlicuhirs  coidd 
iriit,  ti.i}>arlics  had 
to  tlic  lio.ipitaI. 


Grooni'.i  wife,  Ij-ins  ill  of 


liad  dlarrhira  in 


ITair-dlTsser,  lyini;  ill  of 
very  Ibad  diarrJift'a  in 
front  kiti'lioii. 

Soma  (I'lfir  liidi/n-n  sup- 
posed la  have  left  from 
atlac  ;s. 


Observations. 


D  B 
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I.  House  and  PnEMisKS;. 


No.  n(  Rooms. 


10 ;  0  iiihnbitcil,  1  shop 


1(1;  ninlifiliiteil,  Ipliop 


Wntor  ;  Source  of  siipptj-, 
mid  wfienca  drnnk. 


Now  Kivep  Co.  (?) ;  Supply 
nmple;  Inrgo  bi-iek  cistbrn, 
npimrontly  in  gooil  coinli- 
t[r>ll. 


New  Itiver  Co.  (?)  ;  Supply 
fiiiil'lc  ;  wooden  eistoiii,  pro- 
perly t'DVored, 


Privy  at  Imck  of  bascmont, 
Bnid  to  driilu  unJer  the 
IioiiBe,9mdlinerAtUcrbndly. 


'I'rivy  at  back  ol'  basement, 
smutliiig  badly,  aud  drain 
riinnini;  under  bonsp. 


(iaod  ;  opcnspttceat 


Good ;  open  at  tlio  bn 
a  courtyard. 


Diiatbolo  clo.m;  badamella  at 
back  froni  a  grating;  very 
bad  sniplls  often  from  front 
area;  cause undiseoverablc. 


Dustbole  cleini : 
tbc  bascnieui 
bably  by  ,i  1... 
jiouriiiii  wfi(u, 


General  State  of 
rremiFO.'i. 


IF.  iNTTAmTAMTS. 


IJj.  Tins  is  o'lJ'i 
apiiroximnlc' ; 

haviiifjlefl,  ami 
the  iiiLtlrcsslal';!!/ 
tlcad,wc  got  little 
in/ormalioii. 


Kitobcn?  .  .  -  -  - 
Ground  lioor  .     1     -  - 

Ist         „  .    -    -  - 

2d  „  .     -     ^  - 

3<l  „  .21- 

(Tlie  oilier  11  livtd  in  t!ic  upper  part  of  tit 
liaiisc,  hut  no pavlicitlars  f/ivcn). 


Emplnymonts  and  Habits, 


Tailor,  wiftr,  anil  diild 
TriniininK  b^ellors. 
Tailor,  wire,and  <i!iildren. 

^'ot  ,ii.<covii-cd. 

Do.  (i>rtjfiiiljl[i  liul'irs). 
Tubacconist. 

X  yoiins  foreigner,  and  ninu 

and  wifo. 
Trades  of  rest  not  dincovrrfiJ. 


III.  r 


l';irticulm'a  ns  In  ll^^tbi 


1  woman,  at  years 
Hoor. 

I  (•hild,  2  years  old,  2(! 
1  iioy,  7  ycai-s  old,  3d 

1  woman,  -19  ycnrs  ok  ,  wifn  of 

tobacconifit,  alopt  in ' 
1  woman  slept  in  l^t 


I'nrticulara  as  to  Attacke 


No  illness  reported, 


Obseuvations. 


This  is  a  short  and  rather  narrow  street,  rmiuin?  east  and  west.  Nos.  1,  2,  3,  and  4  are  on  th( 
has  been  laid  down  the  middle  of  the  street,  into  which  all  the  houses  e.-icept  No.  1  drain.  {This 

ihe  Ctniiiiiissioiifrs  of  Svivers  as  to  Oic  fact    Mr.  lliizc/ijclle  </iti'slit»is  tchcthrr  tint/  of  ihc  houses  in  t/iix  stirvt  have  been  su  draiiicil.) 
refused  to  go  to  the  expense.    There  are  prohably  old  eess(5ools  under  SLveral,  if  not  all,  of  the  bact  premises. 
The  oecupants  of  the  houses  on  the  north  side  all  eoiiiplained  of  very  bad  smells  coming  ovev 


north  side ;  Nos.  5,  G,  and  7  on  the  sonth.    A  new  sewer 
s  the  assertion  of  the  inmates;  application  must  hv  made  to 
'    ■  'X'he  landlord  of  No.  1 


from  the  premises  at  the  back  of  the  houses.    The  cause 
Entries  in  the  Table  in  italics  show  that  th<  facts  are  only  stated  from  inference,  or  on  partial  evidence. 


of  this  may  perhaps  appear  ^vhen  the  neighbourhood  has  been  inspected,  but  Ave  con 
houses  on  the  south  side  complained  that  the  smells  liad  been  worse  since  the  laying 
No,  5,  whose  open  window  is  just  over  an  open  grating,  Avliich  ho  had  covered  (iiieffe 

The  occupants  generally  appeared  to  be  pretty  well  off,  and  industrious.   We  hejiv 
They  were  generally  sallow  and  unhealthy  looking. 

The  number  of  inmates  has  been  endeavoured  to  be  made  up  for  September  2d,  the  first 


d  gather  notliing  from  their  statements.  Many  of  the  occap^nls  of  the 
down  of  the  new  sewer,  particularly  a  shoemaker  on  the  ground  floor  of 
tually)  with  a  piece  of  oilcloth  and  stones. 

d  of  very  little  drunkenness ;  no  ciisie  of  cholera  was  traceable  to  it 


av  of  the  outbreak. 


D.  Fbaseh. 
Thos.  Hughes. 


REPORT. 


In  reporting  to  the  Board  the  results  of  two  days'  inspection  of  the  district  in  St.  James's,  Westminster,  where  cholera  has  most  prevailed,  we  must  at 
once  say  that  we  are  quite  unable  at  present  to  ofter  any  opinion  as  to  the  causes  of  the  outbreak. 

The  first  day  (Friday)  was  occupied  by  us  in  inspecting  certain  slaugliter-houses  and  the  nc  ighbouring  tenements  in  Marshall  Street  and  Silver  Street, 
aud  several  houses  in  Peter  Street,  Hopkins  Street,  Husband  Street,  Black  Lion  and  Tyler's  Courts  Broad  Street,  and  Marlborough  Rov/.  'i  he  results  of  that 
inspection  will  be  hereafter  laid  before  the  Board  when  we  come  to  .speak  in  detail  of  those  streets  i  nd  places. 

On  the  second  day  of  inspection  (Saturday),  after  making  some  ]n"eliminary  inquiries  at  the  K  ' 
in  Carnaby  Street  and  Silver  Street  (the  results  of  which  inspection  will  be  given  Iiereafter),  we  res  )1 
the  woi-st  of  those  that  had  been  stricken,  and  selected  South  liow  for  this  purpose. 

The  results  of  our  inspection  are  given  in  the  above  (itble  ;  it  only  i-enuiins  for  us  to  make  a  fe  v  _ 

AVe  have  to  remark  in  the  first  place  that  the  general  cleanliness  of  the  houses  in  this  street  is  quite  above  the  average  ;  no  doubt,  to  a  certain  extent,  this 
may  be  accounted  for  by  the  greater  attention  wliicli  the  inmates  have  paid  to  cleanliness  since  thOi  outbreak  of  the  disease  ;  but  making  all  fair  allowance  for 
this  extra  attention,  and  disregaitling  the  statement  made  by  very  many  of  the  inmates,  "  that  things  were  as  ^vell  before  the  outbreak,"  this  street  is  certainly 
not  one  which  can  have  been  stridden  on  account  of  the  filth  or  intemperate  habits  of  the  inmates, 
disease  was  induced  here  by  foul  gtses,  those  gases  were  probably  generated  by  causes  over  which 


'gistrar  of  Deaths  for  the  district  and  inspecting  two  houses 
)lved  to  inspect,  in  detail,  house  by  house  one  street  amongst 

general  remarks  upon  the  facts  therein  appearing. 


;,  nor  are  they,  generally  speaking,  overcrowded.  If  the 
he  inmates  had  no  control,  e.  g.  privies  and  servers. 


It  will  be  remarked  that  out  of  about  180  inmates,  more  than  one  fifth  live  in  the  kitchens  under  ground  and  close  to  the  privies,  where  the  smells  both 
from  privies  and  sewers  arc  the  woi  st  ;  but  out  of  fifteen  deatlis  in  the  street,  only  t  .vo  have  taken  place  in  the  kitchens,  -.vhile  seven  have  taken  place  in  the 
3d  floors,  two  deaths  have  occurred  on  the  2d  floor,  three  in  the  1st  floor,  and  one  on  y  on  the  ground  floor.  As  a  rule  the  occupier  of  the  house  lives  on  the 
ground  floor,  and  his  family  are  in  better  circumstances  than  those  of  the  lodgers  ;  biH  the  lodgei'S  in  the  kitchens  and  the  Md  floors  seemed  to  be  much  in  the 
same  condition  of  life, — if  anything,  the  .3d  floor  lodgers  seemed  to  be  st-mewhat  better  off  than  the  others,  There  eeemcd  1o  be  no  very  distressing  poverty  in 
the  street ;  the  only  person  who  complained  of  want  of  work  was  the  groom  in  the  kitchen  of  No.  3. 

Although  we  are  confident  of  the  general  accuracy  of  the  first  portion  of  the  alcove  Table,  which  relates  to  the  houses,  we  must  wani  the  Board  that  the 
second  and  third  portions  may  contain  errors.    Many  of  the  inmates  were  out  at  wo)  k,  others  had  left  temporarily  from  i'ear,  and  the  minds  of  those  we  saw 


were  probably  affected  by  the  state  of  things  around  thein.    We  had  to  obtain  our 
buried;  the  time  which  we  could  give  to  each  house  was  also  liuiiled,  so  that  we 
happened  to  be  at  home  at  the  moment. 
There  appears  to  be  little  or  no  panic  amongst  those  -who  are  left. 


[formation  from  persons  whose  friends  and  relations  were  scarcely  yet 
ad  to  take  our  chance  as  to  the  intelligence  of  those  of  the  inmates  who 


(Signed) 


B.  Eraser. 
Teos.  Hughes. 
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IIOUSE-T 


O-HOUSE  VISITATION. 


M(fday,  Will  September  1854. 
SILVER  STREET, 


I.  House  axd  Premises. 


Somce  of  Supply. 


CScrai  at.) 


Grand  JonetloQ  Co. ; 

cislem. 


Grand  Jnnction  Co. 


Grand  Janctiia  Co, 
2  cift^cs,  1  iugi 
senice. 


Graad  JonctifHi  Co. ; 
rtr  erf  water. 


GraM  Jonetion  Co. ; 
cistern. 


(?)  Gtand  Jonedon 
Co.;  bmttopen. 


Grand  Jtmcdon  Co. : 
ef=lem. 


Gnnd  Jonction  Co. ; 
pitched  totts. 


"Wheac*  drank. 


Genernl  State  of 
rrcDusc3. 


Complftints  of 
outward  IfuBtinfcs. 


Sometimes  fromBroaJ 
Street. 


From  Broad  Street 
durins  disease,  no«- 
from  lire  Tver  Street. 

From  Broad  Street  . 


Fioni  Broad  Street 
gcacKiUj-. 


Broad  Street  formerly, 
hut  not  for  3  weeks 
before  disease. 

Cistern,  bnt  from 
Brewer  Street  dar- 
ing illness. 

Broad  Street  pnmp  . 


Wate-closct,  draining 
into'^ViadmillS.rect, 
frapped. 


Wat*rc!osct,  draining 
into  street  sewer, 
(?)  trapped. 

Drains  into  "Windmill 
Street. 


Drains  into  Cam- 
bridge Street ;  priry 
and  watercloset. 


IVatercIosct ;  drains 
into  Ecwer 


Waterclo^et ;  drains 
into  new  sewer  (?). 

^Vaterclo^et ;  dmina 
into  No,  1. 


^Vatercloset,  sopposed 
to  drain  into  street 
eewer, 

^atcrcloset ;  drains 
into  old  sewer  in 
Cambridge  Street. 


2  dospts ;  drain  into 
new  sewer ;  well 
trapped. 


IndifTerent,  smell 
of  drain  in  base- 
ment. 


Xone  ;  dust  car- 
ried away  daily. 


Bad  smells  from 
closet. 


Fair,  everything  I'me- 
whitcd  a  fortuisht 
ago. 


Gully-holes  in  Cam- 
bridge Street  and 
Silver  Street. 


GuUy-hoIe  eoriicr  of 
Silver  Street 


Formerly  cartridge 
factory  at  bac  k,  but 
not  for  last  month. 

Very  bad  smells  since 
new  Eewer. 


Smell3  from  new 
sewer,  and  smoke 
from  cartridge  fac- 
tory at  back. 


II.  IXUABITAKTS. 


No.  of 
lunintes. 


Employments  and 
Habits. 


Cook-shop 


Tobacconist  . 


III.  Disease. 


taken 
away  and 
improving. 


2  recovered, 
1 rccovcr- 


Cascs,  Deaths. 


1  taken 
away. 


Tarticulars  as  to  Rooms 
attacked. 


Death,  3d  floor,  illness,  1st 


Top  floor 


Particulars  as  to  I'ersons 
attacked. 


Woman  aged  54 


2d  and  3d  floors 


Ago  of  deceased,  72 


Young  man  employed  in 
business. 


Gentleman's  seJvnnt  out  of 
place,  very  poor,  taken  to 
worltliousc. 


Observations. 


Drank  from  pump  in  Broad  Street  when  Tery  ill.  Died 
Sept.  10. 


The  father  died  on  Saturday  morning,  Sept.  2 ;  did  not 
diink  water  from  Broad  Street.  The  mother  died 
Tuesday  morning,  Sept.  5th,  drank  a  f,'i'e;it  deal  from 
Broftd  Street,  Stench  of  gully-holes  observed  to  be 
very  offensive  on  Saturday  evening. 

Of  the  two  persons  who  died,  one  drank  Broad  Street 
water,  the  other  not.  One  of  the  deceased  complained 
of  the  gully-hole  the  evening  he  fell  iU.  Another  inmate 
has  often  been  made  ill  by  it.  The  health  of  the  family 
has  been  worse  since  the  new  sewer.  Opposite  this 
house,  from  4'itotlie  conier.of  i'ulteney  Street,  a  "  bed" 
of  bones  was  dug  up,  and  boys  were  heard  to  say  that 
they  had  earned  'is.  a  day  by  selling  them. 

More  illness  complained  of  since  new  sewer.  Saw  bonca 
taken  out  as  far  as  Fulteney  Street. 


Not  more  illness  since  new  sewer.  The  inhabitants  saw 
bones  taken  away  ijuite  black,  and  very  offensive. 


Was  at  Rotberhithe  about  time  of  outbreak.  Drank 
"  gallons"  of  Broad  Street  water  during  illness. 

Drank  a  great  deal  of  Broad  Street  water.  The  father, 
who  was  rccoveiiugon  thellth,  also  drank  of  it.  Sheep 
are  slaughtered  on  the  premises,  but  everything  is  carried 
away  doily,  about  sii  o'clock. 


The  occupier  says,  no  other  house  from  Carabridgo  Street 
westward  drains  into  the  new  sewer.  He  complains  of 
tlio  removal  of  the  gravel  at  the  making  of  the  sewer, 
and  its  being  replaced  by  nibbish. 


D.  Fraser. 
J.  M.  Ludlow. 
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n,Numlier  oftlio  Homo, 
6,  Xunilier  of  nooin^  in  ditto, 
c,  Number  of  IiiiHntcs  in  ditto, 
(1,  J^miiloymciit  of  the  Lniiillord. 

o,  Pufficicntly  supplied. 
6  Where  kept. 

c,  If  in  the  hiibit  of  drinking  from  the  Broad 
Street  pump. 

1?ECESSAR1E9. 

o,  'Where  situated. 
6,  Their  Description. 

1 

1  Dustbin. 

fl,  "Where  situated. 

6,  If  Ircauently  emptied. 

c.  Whether  otl'ensivo. 

Ventilation,  &e. 
a,  Ventilation. 

6,  (veneral  State  of  the  rremises. 
c,  Complaints  of  External  Kuiaanees. 

CliOLERA. 

a.  Case?. 
6,  Where, 
c,  Occup.ition. 

a,  Kuraber  sleeping  in  Room  at  the 

time  of  Attick. 
c,  Al^er  Death. 

De.1lTiis,  Ac. 

DiARRlKEA. 

Death; 

&e. 

General  Remarks,  ao. 

d,  0. 
d, 

h,  c  nnd  2  kitcliens.  c,  3  Inmates, 
carver. 

a,  suiliciently.  6,  in  back  cistern,  and  in  a 
butt  uncovered. 

a,  in  back  yard.  6,  pan,  cleaused  ad 
libilum. 

ji  back  kitchen.    6,  frequently, 
not  otfensive. 

a,  good.   6,  good  .... 

a,  7.   6.  9  ftnd  2  kitchens.   c,l-l  in- 
miitcs,   d,  bDOtinnkcr. 

a,  Buflicicntly.  6,  in  wash-house j  m  an  un- 
covered leaden  cistern. 

'n  waste  pipe. 

lyard  . 

a,  8.   6,  n  find  1  kitchen,    c,  12  in- 
mates. d,enting-liou60. 

a,  sufHciontly.  6,  in  back  kitchen,  in  nn 
uncovered  cistern  and  butt. 

a,  in  hack  kitchen.    6,  pan,  from 
waste  pipe. 

:>o  

n,  vent,  good.   6,  good,   c,  b.id  amella  from 

a,  I  case.  6, 2d  floor  front,  c,  eating- 
house  keeper,  d,  2  in  the  room. 

Died 

- 

- 

a,  9.  b,  11  nnd  2  kitchens,  c,  13  in- 
mates,  rf,  privnto. 

a,  Butficicntlv.  6,  in  hack  yard,  in  wooden 
butt,  c,  all  drank  from  Broad  Street  pump, 
but  none  not  ill  from  so  doini,';  does  not 
know  anything  relative  to  those  taken  ill. 

a,  in  yard.      6,  pan,  occasionally 
cleansed. 

a,  i 

1  back  yard  . 

a,  very  good.    6,  good            ,  , 

a,  1  case.   6,  in  front  attio.   c,  a  fo 
male,  d,  a  slept  in  one  room. 

Died 

M\  five  plcpt  in  the  attic  whilst  tlic  person  lay  dead,  but  none  wore 
affected  by  it. 

a,10.  6, 11  nnd  2  kitthens.  c,  10  in- 
uiatcs.  (/,  inker. 

""covered. 

a,  in  yard,  b,  waterclosot.  ■ 

a,  ^ 

kitchen,   b,  frequently,  c 

not 

a,  good,   h,  good,    c,  very  had  emclls  occa- 
sionally from  eully-nolo  m  front. 

a,  11.  b,  8  and  2  kitehens.  c,  10  in- 
mnfos.    (i,  ginger  beer  maiiurac- 
turcr. 

a,  12.  b,  8  nnd  2  kitchens,  c,  3  in- 
mates, d,  BUrgeoii. 

"'closoti  in  citftcrn.  c,  a  nikn  th.it  had  Jiar- 
rhrca;  drank  from  Broad  Street  pump, 
nnd  got  better  by  it. 

ct,  sulheicntly.  6,  in  an  uncovered  water— 
hutt  in  back  kitchen,  c,  ono  drank  from 
Brood  Street  pump. 

ci  in  yard.   6,  pan,  from  waste  pipe  . 
'of  water. 

yard  t 

o,  good.  6,  good,  c,  complains  very  gricviou.'ilv 
of  gully-holf]  in  middle  of  street. 

(I,  3  C-Tscs.    6,  a  laundress,  3d  fioor 
front ;  a  porter,  Ist  floor  back  ;  and 
au  assistvmt  in  the  hack  parlour. 

dieS  nt  itiiddtcsex  ilos- 
pitiU^;   assistant  reco- 

A  mangle  man  in  front 
kitchen;  2  slept  in  the 
6ainc  room. 

A  man  in  the  house  has  pirlicularly  surveyed  the  neighbourhood,  and 
he  found  that  tlio  mortality  was  alwayn  very  great  ni  lioiucs  facing 
gutly-holcs;  liliewise  a  man  drank  copiously  of  the  Ilrond  Street 
jmrnp-w-atcr  at  the  time  he  had  diarrha  a,  and  he  attributes  bis  cure  to 
It  cniirdu  \  if  ho  had  not  done  so,  he  thinks  he  Bliould  have  died. 

rt,  13 

?)  probably  ia  iMnrshall  Street ; 

ihe  house  is  entirely  vacant. 

_ 

The  landlady  had  cholera 

Died 

- 

(1,13. 

6. 7  and  1  hack  kitchen,   c,  10, 
nhlican. 

wooden  butt. 

"a,  in  yard.   6,  watercloset     »  • 

cellar 

a,  good.   6,  good         •         •        .  . 

o,14. 

0,15  . 

14  and  13  have  been  previounly  tnbulnlod, tho  tripe  drcssorntNo.  14 
states  that  no  Hmells  ii.i^'o  been  jierccivcil  since  the  bakehouse  vos 
established  ncxtilnor;  he  inquireu  all  over  London,  and  aftlrma  that 
no  tripo  drcsecr  was  attacked. 

a,  10.  6,11  nnd  2  kitohcna.  c,  15  in- 
mates, d,  butcher. 

n,  enlilciently.  6,  wafer  in  back  yard,  in  slate 
cistern,  covered. 

a,  in  yard  and  in  house.    6,  water- 
closets. 

a,  i 

I  yard         .         .  . 

a,  good.  6,  good,   c,  bad  smells  from  gully- 
holc  in  front. 

a,lease.  6,  in  hack  attic.  c,abute!;er, 
d,  2  slept  in  room. 

Died 

- 

o,  17.  6, 10 nndlkitchoa.  c,C inmates, 
pumican. 

a,  Eufliciently.  6,  water  in  bark  ynrd,  in  water 
butts,  c,  one  drank  occasionally  from  Broad 
Street  pump. 

a,  in  yard.   6,  privy,  water  laid  on. 

a,  i 

hack  yard 

n,  (rood.   6,  good,  c.bad  smells  from  drain  in 
front  of  the  house. 

a,  1  ease.  6,  2d  Hoor  back    '  . 

Died 

— 

a,  18.   6,  10  nnd  2  kitchens,  c,  7  iu- 
niatcs.   d,  carver  nnd  gilder. 

a,  EUtHcicntly.  6,  in  both^kjtchen'^  in  c^'ored 
Street  pump. 

a,  in  yard,   b,  pan,  cleansed  by  pails 

a, : 

1  hack  yard  . 

a,  gooj^    b,  good,    c,  smells  from  butcher 

a,'l  case,  6,  in  front  attic.  c,ft  female. 

Keeovcred .        .  . 

Cnrvcr^anil  gildcr  ill  bnck 

Recovered. 

n,  10.   6,8  and  2  kitchens,  c,  11  in- 
mates, d,  butflher. 

'kitchen. 

ft  in  vard.  6,  pan,  supplied  by  a  waste 
'pipe. 

1  back  kitchen       .  , 

(1,20.   6,  8  and  2  kitcbcna.    c,  13  in- 
mates,  d,  n  postman. 

)o.  ... 

d  1  ca'^c,  a  little  boy  ... 

Hospital. 

a,  20.  b,  8  and  2  kitchens,  c,  2fl  in- 
mates,  d,  iinknomi. 

'yard.' 

1  back  yard  . 

a,  21.  6,  (!  nnd2kitchonB.  c,9inniQtC9^ 
d,  butehor. 

'back  yard. 

ctween  coal  cellar  and  the  liitchen 

Do.        do.           .         •         1  . 

- 

0,22.   6,  8  and  2  kitchens,  c,  15  in- 
mates,  cl,  privntc. 

a,  suHiciently.  6,  in  back  yard,  in  a  covered 
butt. 

a,  in  yard.   6,  pan,  water  laid  on 

nyard 

Do.        do.  .... 

0,23.  6,8nnd  2kitcTiens.    4  inmates, 
d,  corn  dealer. 

a,  sufficiently.  6,  water  in  covered  leaden  cis- 
tern, in  back  kitchen. 

CI,  upstairs  and  back  yard.  6,  water- 
closet. 

mt  sent  to  their  farm 

Do.        do.  .... 

- 

- 

a,  2i.  6,9  and  1  hack  kitchen,  c,  C 
inmates,  d,  innkcciier. 

a,  suRiciently.  b,  in  yard  and  cellar,  in  leaden 
cistern  and  cask. 

a,  in  back  yard.  6,  watercloset 

) 

n  yard.    6,  frc(iucntly.  c, 
'"ensive. 

not 

Do.        do.           .         .         .  . 

0,  2.7.   b,  3  and  2  kitehens.  c,  5  in- 
mates, d,  btitclier. 

n,  BuHiciently.  6,  water  in  the  back  kitchen, 
in  hutt. 

«,  in  yard,   b,  watercloset  . 

"  ) 

n  yard.    6,  frequently,  c, 
ensive. 

not 

Do.        do.  .... 

So  deaths  westward  of  Cnmaby  Street. 

a,  20.  b,  8  and  2  kitehens.  c,  20  in- 
mates.  </,  carpenter. 

a,  FufHcicntly.  6,  water  in  back  kitchen,  in 
Plate  cistern,  and  a  leaden  one  in  front 
kitchen. 

Do.            do.  . 

Do.        6,  do.        c,  do. 

(I,  good    6,  good,   c,  complains  of  had  smells 
Irom  duGtholo  next  door,  No.  2S. 

o,  27.  6,  n  nnd  2  kitchens,  c,  5  in- 
mates, d,  publican. 

a,  sufticiently.  6,  in  yard,  in  a  covered  hutt  . 

Do.            do,     .  . 

Do.        5,  do.        c,  do. 

a,  good,   b,  good  .... 

This  terminates  this  side  of  Silver  Street. 
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SmtarofKAMBs  in  ditto, 
c  VsaWrflf  ImatRiBtStto. 
EaBjJcjineat  of  ibt  IJDdlord. 

IV  AT SR. 

j  tu  i^officiontlj-  supplied. 
1   6.  When.'  kept. 

1  c  If  in  the  habit  of  Jrinking  from  (heCn.i-'a 
j      btre?!  pump. 

XECESS-tRIES. 

o,'^Vliere  situated. 
6,  Thdr  Description. 

n.  "Where  sitimtoil. 

6,  It'lVc  iucuHy  emptied. 

c,  Whether  oftVn&ivc. 

o.  Ventilation. 
6,  General  Sta 
c,  Coniphiints 

ILATION,  &C, 

e  of  tJie  Premises. 

f  l£xtenial  ^'uisanccs. 

Cholera. 

o,  Cases. 
6,  Where, 
c.  Occupation. 

a,  ■Number  sleeping  in  Rooui  at  tlic 

Timo  or'AtUtck. 
e,  After  Death. 

Deaths,  &e. 

DlARRlKBA. 

Deatiis,  &o. 

General  Remauks,  Ac. 

c^^uL^^cJCQtly.  6^  in  t>nck  kitctien,  in  Tv^itcr- 

0  in  yard  and  ccllnr.   6,  tlie  former 
'a  waterclosct,  the  latter  ii  p-in, 
cleanfcd  by  Hushing. 

a,  in  cellar.    6,  frequently,  c 
offensive. 

not 

((,  pood,  b,  good, 
smells. 

c,  occasionally  the  drain 

This  witness  confirmed  spontaneously  the  evidence  of  the  fore^oini;  as 
to  the  lact  of  there  being  no  deaths,  or  'even  attacks,  cast'.vard  of 
(Janiaby  Street. 

r. 

o,  s&Kcientl^.  h,  in  &ijnt  drsa,  in  n  coveret 
lesden  d^tera. 

ti,  in  front)  area.  6,  pan,  water  laid  on 

o,  in  area,  h,  do.  c,  do. 

a,  good.   6,  good 

■  ■■III  II,  «E,^hatd 

tdtGi.  c,lS 
Mr. 

«,  Euffideatlj-.  6,  in  yard,  in  a  covered  bntt 

a,oastair3    6,  watcrcloset  . 

a,  in  yard  . 

Do.  do. 

•.a.  1^  S  »a  S  kitt^ 

Sks.  c,Sin- 

a,  safficjenUy.    fi,  in  back  kitchen,  in  an 
nnooTered  bntt. 

a,  in  yard.  6,  watcrcloset  . 

Do  

a,  cood.   6,  good, 
complains  of  tlie  i1 

0,  smells  from  drains ; 
rams  in  next  house,  No.  31. 

n,  1  ease,  b,  1st  floor,   c,  a  hook- 
binder. 

Died  out  of  the  hou.^o  in 
Knowles  Street  , 

on  3*1  floor. 

back  room 

Was  still  unweJl  at  the 
time  this  report  wa.s 
taken. 

■■tel.  d.  wTtnIt  :ifc,  ir 

ss.  c  9  in- 

a,  sufBdentlj-.  6,  ivater  bcticem  the  kitchens 
in  s  corepsd  bntt. 

a,  in  yard.  6,  pan,.supplied  by  waste 
pipe. 

fl,  in  yard.    &,  fretiuently.  c, 
offensive. 

not 

a,  good.   &,  good 

• 

IS.   c  4  in- 

a.  sufficiently,    6,  in  back  kitchen,  in  =Iate 
dsteni. 

a,  in  back  kitchen.  6,  wntercloset  . 

a,  in  back  kitchen,    b,  do.  c,  do 

■,3^  i,*  aMlS  ijttha 
mates.  d;aU£r. 

as,  c,5  in- 

a,  snfBdently.     6,  in  back  kitchen,  in  a 
covered  leaden  cistern. 

(I,  up  stairs.  6,  watercloset  . 

a,  in  the  coalhole,  b,  do.  c,  do. 

Do.  do. 

«,SS.  k  4  aad  1  Inii  k 

a,su^dfnt!y,  6,  waiter  in  a  kitchen  up  stairs, 
in  an  iron  dslem. 

a,  down  stairs.   6,  waterdoset 

a,  in  area.  6,  do.  c,  do. 

Do.  do. 

a,  1  case,  b,  3il  floor  front,  c,  grocer's 
wife,  d,  2  slept  in  the  room. 

Died 

2  asslslant'f,  in 
on  3d  floor, 
rhiL'U. 

back  room 
had  diar- 

Hoth 

recovered. 

o,snffident]y.  6,  in  back  vajd,  in  a  covered 
butt. 

a,  in  yard,   h,  pan  cleansed  by  .'pails 
of  water. 

The  dust  is  partly  consumed,  the  over- 
plus is  sent  away. 

Do.  do. 

a.  lease,  fc,  Ist  floor  front,  r,  green- 
grotor's  ivit'e.  (;,2  slept  in  the  room. 

liecovcred  . 

«.3r.  iL7ndiiobi:eben.  a,3r.  &.4. 
c  to  the-  feemer  17  mmates,  to  the 

a,  Euffidsntly.  6,  on  stairs,  in  a  covered  bntt 

a,  in  yard.  6,  pan,  cleansed  by  throw- 
ing down  piuls  of  water. 

a,  under  the  stairs,    b,  freiiuently. 
c,  not  oSeusivc. 

a,  good.   6,  pood, 
from  the  water  u; 
hv  a  partj'  in  the 
likewise  of  a  gutt 
window ;  also  bai 
front  of  the  house 

,  complains  of  had  smella 
cil  in  boiling  preens,  &c., 
owcr  part  of  iho  house ; 
r  which  passes  under  his 
smells  from  a  drain  in 

This  hon*e  is'leased  separately  ;  the  carpenter  occupies  7  rooms,  which 
eontiin  17  inmates ;  and  a  person  on  tho  ground  floor  who  keeps  an 
eating  hou^c,  occupies  the  remainder  of  the  house.  The  nature  of  the 
nuisance  complained  of  by  the  carpenter  is  this ;  a  cutter  runs  from 
Ko  33,  which  passes  under  his  window.  An  individual  in  No.  38, 
who  occupied  the  uppi'r  nart  of  the  house,  kept  a  number  of  dogs, 
whose  excrements  were  aiscliarged  into  thia  gutter,  accumulating 
after  a  time  ;  the  stench  which  arose  from  this  source  is  described  by 
the  carpenter  as  truly  hori-ible.    Title  next  general  remark. 

a,  36?       4.  TTpps-  Jime 

Street.  5. 
nmxies. 

a,  niSdeotjy.   8,  in  backyard  and  in  eellar ; 
the  former  a  slate  cistern,  covered,  and  the 
latter  a  bntt.  also  covered. 

o,  in  yard,  h,  pan,  water  laid  on  . 

a,  in  backyard  *  . 

o,  cood.   5,  good, 
from  the  drains. 

,  coniplaina  of  bad  smells 

a,  1  case.  &,  2d  floor,  c,  n  bookbinder's 

Died 

A  person  on  1st  floor 

liecoveroJ  .  , 

Tho  husband  of  the  woman  acSually  kept  27  dogs  in  the  room,  which 
^>ere  n  very  great  nuisance. 

«,  as.  L  24  ssi  1  frtni  ist 

c&esi.  e,5 

jjty  Fcfficicntlv.  If^  in  a  bult,  on  the  ground  floor 

on  ground  floor.      a  watercloset  . 

a,  in  cellar,    b,  frequently,  c, 
offensive. 

not 

a,  good.   6,  good.   c.  complains  of  bad  smells 
from  the  gully-holcs  in  front  of  the  house. 

a,  1  eare.    6,  Ist  floor  front,    c,  a  do- 
mestic. 

Died  at  Charing  Cross 
Hospital. 

-  c,9.  4 

If  FitSc'entlv.  ^  water  in  5bile  cistern  in  back 
kheaen,  oncovered,  and  in  a  covered  bntt  on 
the  leads. 

Ieadfl>.      pan,  cleansed  by  paila  of 
water. 

o,  on  leads,  b,  do.  c,  do. 

a,  good.   &,  good 

c,S.  <£, 

a,  snffieiently.  6,  water  in  back  kitchen,  in  a 
eoToed  biitt. 

a,  in  yard.  6,  pan,  by  flushinf; 

a,  in  yard         ,        .  , 

a,  good,  b,  good. 

,  bad  smells  from  drains. 

csser  beer  naka-. 

a,  snffieently.  6,  in  back  vard,  in  a  covered 
leaden  tank. 

a,  in  yard.  6,  pan,  cleansed  by  flushing 

a,  in  cellar.  6,  do,  c,  do. 

a,  good.  If,  good 

: 

m,S.  &.7a&dlbi>dckitdk 

e,ini- 

1.  Eoffidently.  6,  in  back  vard,  in  an  uncovered 
bott 

o,  in  yard.  &,  pan,  water  laid  on 

a,  in  back  kitchen    ,  . 

Do.  do. 

Had  been  previously  visited.  The  charwoman,  who  recovered  from 
an  iittnck  of  choleri.  at  No.  4:!,  kept  dogs,  cats,  and  rabbits,  in  the 
room,  to  the  amount  of  about  17. 

The  inquiries  in  this  street  were  made,  and  the  table  prepared  by  a  medical  student  ^?ho  assisted  on  the  occasion. 
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Wednesday 

IWi  September  1854. 

• 

PARISH  OF  ST.  ANN'S,  SOHO.— ST.  ANN'S  COUET  AND  PLACE,  AND  SWAN  ALLEY. 

I. 

House  and  PREflirsEs, 

H.  Inhabitants. 

III.  Disease. 

Situation 
and 
No.  of  House 

Water. 

General  State  of 

Complaints  of 

No.  of 

Employments  and 

Cbolem. 

Diarrhan. 

Particulars 

Particulars 

OUSEUVATIONS. 

No.  of  Rooina. 

Source  of  Supply. 

■\Vhencc  drnnki 

Ventilation. 

Dustbins. 

Premises. 

Outward  Nuisances. 

Inmates. 

Hat  its. 

Cases. 

Deaths. 

Cases. 

Dentbs. 

Ji3  to  Rooms  attacked. 

us  to  Persons  attacked. 

1 

(BOUtU  aiJo). 

1 
1 
1 

ll  yard,  vault  be- 

Chimney sweeper, 
nightman. 

N 

mc  but  children  on  tbc 
ircmises,  from  whom  no 
iflbrmatlou    obtainable ; 
)Ut  one  person  lying  ill. 

c, 

beiiidea  sliop. 

New  Kiver  Co.;  cis- 
leni   not  covered 
in  :  hnaemcnt,  with 
ceilinft  over,  in  lind 
condition. 

Cistern  . 

I'rivy  dritins  into  eeas- 
pool,conimon  to  Noa. 
2  and  3. 

Good ;  but  n  sink 
in  basement, 
conmion  to 
whole  house, 
olteu  offensive. 

sides;  not  clean- 
ed out,  it  13  said, 
for  3  years. 

The  ground  and  base- 
ment tloora  not  good. 

Marine-store  dealer, 
painter,  i^i:. 

Cor  7 

3 

2  deaths,  Ist  floor:  1  death, 
2d  Hoor. 

T 

le  deceased  were  chitdron, 
wo  of  them  the 
n^rd'e;  tlie  whole  fimiily 

■oonis,  nnd  liaviiii:  been 
!l.   Tlio  tbinl  the 
■liild  of  n.  pointer,  who 
.vas  also  ill. 

3 

including  kiteliens. 

Cistern 

Do.  . 

(?)  IVntercloset 

Good 

I]i  ynrd  . 

i 

Good  . 

The  sink  or  gully-liole 
at  the  east  of  the 
court. 

20 

paafitfer,  tailor,  &c.  . 

1, 

taken  to 
hospital. 

1 

2d  floor  front 

A 

tailor,  well  conJuetcd. 

i 

Nodi 

;easc. 

- 

5 

a, 

and  tlio  sbop. 

Butt  , 

Batt  .  ( 

Privy  . 

Good 

1 1  ynrd  . 

Good^  but  smell  com- 
plamcd  ot  from  front 
area,  as  if  commu- 
nicating with  aeiv^r. 

12 

General  shop,  &c. 

1 

1 

1 

3d  floor 

D 

lecoced  a  porter,  sober 
lud  healthy  ;  l  omplaincd 
^f  smell  from  clothes  bc- 
onging  to  dead  person 
jpposite,  i)Ut  out  to  dry 
in  the   leads ;  bccamo 
ninrmcd  ;  was  taken  ill  at 
ImU'-pastll  a.m.,  nnd  died 
linlf-past  1  p.m.,  snmo 
ilay. 

6 

9, 

including  sbop  and 
kitchens. 

Do, 

Do.  . 

Do.  .  , 

Good,  except  in 
kitchens,  which 
are  inhabited  by 
six  people. 

]  n  area   .  . 

Good  . 

The  sink  or  gully-hole 
in  the  court. 

29 

Bootmaker,  tailor,  S:c. 

1 

1 

Irft  floor  back 

A 

boy,  son  of  n  lailoreps. 

7 

c. 

and  shop. 

Cistern  . 

Cistern         ,  . 

Panned  privy 

13 

Tailor,  S:e.     .  . 

1 

1 

2d  floor  hack 

A 

tailor;  Bobcr. 

8 

10 

Do.  . 

Do.  . 

Do.  . 

Good,  except  in 
kitchens. 

n  yard  . 

Do.  . 

14 

Bricklayer,  S;e. 

3 

Front  kitchen 

A 

woman  and  two  children, 
taken  to  the  hospital  ; 
quiet  sober  people ;  the 
elder  a  carpenter's  ap- 
prentice, aged  lU. 

0 

C, 

besides  shop  and 
kitchens,  , 

Privy  drains  into  cess- 
pool, common  to  8 
nnd  9. 

Good 

ji  area  . 

Fair,  but  privy  oflfen- 
Bive,  nnu  drains. 

The    sink  opposite 
No.  2:J. 

17  ■ 

TTapnnner  and  broker, 
bootmaker,  &c. 

3 

2d  floor ;  father  and  mother 
and  t>  children  in  one 
room. 

an,  boot  maker ;  earried 
to  workhouse  ;  one  child 
died,  one  recovering. 

10 

8. 

without  kitchens. 

Wotcrclosot  . 

Do.  . 

Do.  . 

Good  . 

Could  not  be  ascer- 
tnincd, 

Greengrocer,  sboo- 
maker,  Sc. 

2 

Attic  and  parlour  . 

0 

le  woman,  landlady,  a 
druQkiird ;  one  mnn.sboc- 
maker,  sober.  Wumali 

drunk    Saturday  night, 
died  Slonday. 

U 

10, 

with  shop. 

New  River  Co, 

From  Broad  Street, 
or,  during  epidemic, 
from  NeiTDina  St. 

Pri^T^  about  to  be 
panned. 

Do.  . 

ii  yard  . 

Good,  but  sometimes 
smell  from  privy. 

Sink  at  west  end  of 
court. 

13 

Brokers,  ie.  . 

1 

1 

recovered. 

2d  Ftoor  front         •  • 

V 

omau,njnpnnncr;  sober. 

13 

30, 

with  Bhop  and 
kitcbenn. 

Do.  . 

Cistern  , 

Privy  ,  , 

25 

Cariienter,  bootmaker, 

(one  re- 
covered). 

1 

(in  work- 
house). 

2d  floor  front  • 

bdotmnkcr.bis  wife,  and 
Olio  child  of  3.  Yeryrfi- 
Bpectnble,  but  poor ;  could 
never  taste  meat. 

Tbo  woman  attended  on  a  man  who  was  ill  of  cholera  ta 
Wardour  Street;  tbo  man  took  IVigbt,  but  worked 
liiuisolf  to  death  to  maintain  his  family. 

:i8, 14  15, 10, 
and  37 
[nortb  nnd 

BOUtb). 

Drain  into  Wnrdour 
Street. 

Sink  nt  west  end  of 
court. 

No  di 

ease. 

18 

(north  side). 

10, 

with  kitchens. 

New  River  Co. 

"  Don't  drink  water" 

Dr.iina  into  St.  Ann's 
Place ;  thence  into 
court ;  1  drain,  trap- 
ped. 

Middling  . 

h  ynrd  . 

Drains  smell  very  bad . 
nnd  have  done  all 
the  summer. 

10 

Sweet  sbop,  kc. 

3 

(1  re cover - 

2 

Deaths,  attic ;  recovery, 
ground  Hoor. 

X 

pholsterers,  very  Btcady. 

19 

la 

Do.  . 

Cistern         t  , 

Privy  . 

Do. 

STnrd 

Drains  smell  bad 

About  30 

Rag  shop,  fi:c. 

2. 

recovered. 

Bed- room, lit  floor;  Spcr- 
son.t   in  shop   and  1st 
floors. 

SO 

9 

Do.  . 

rump  in  Osford  Street 

Privy  J  no  water  on  . 

None  at  back 

Good  . 

7 

Publican 

1, 

recovered. 

5 

nn,  the  Innjlord. 

P 

m 

I 

House  and  Pufmises. 

- 

11.  Inhabitants. 

j  Water. 

Vi'ntilnliim. 

General  St-ileof 

Coniptaints  of 

,         No.  of 

Employments  and 

of  Itooms. 

1 

\Vhence  Jrank, 

Treniiscy. 

Oiilvrard  NnJsaiic 

1  Inm.Ttea. 

Ilabils. 

IS 

Xew  Kirer  Co. 

Cistern 

priry,  Tvater  on 

Oood 

In  ^^n^l  , 

Good  . 

SO 

Envelope  makers, 
slioeniakcru,  brick- 
layera,  p,aintcr3,  &o. 

u 

IXj. 

Do. 

pjlry ;    w-itfr  on, 
dninio^  into  cess- 
pool common  to  22 
-  and  23. 

Do.  . 

Do.  . 

Do. 

GO 

Painters,  &e.  . 

23 

Do. 

Da. 

priry  ;   drains  not 
inipped.  in  la  J  con- 
jjlioii,  draining  into 
ctispool. 

ConCiiedon  eroMiiJ 

Ill  area  . 

Do. 

SinelJ  from  sink 
court  oppoMte. 

ill 

12 

Builder 

u. 

Do. 

Do. 

PriTT  • 

Good 

Do.  . 

Do. 

10 

Mangle  Icept  . 

S5 

as 

10 

Do. 
Do. 

Do. 
Do. 

I'rivj".  not  trapped  . 
PriTy  . 

Good,  l>ut  some- 
what conlined 

door. 

In  yard  . 

Do. 

Sink  at  west  end 
court. 

..I 

13 

School 
Broker 

s. 

Xeiv  RiTer  Co. 

Catan:l  longer  diiiiks 
from  Broftd  Street 
pomp. 

Herbalist  , 

s. 

Do. 

Cistern 

rriT  requires  to  be 
often  washed  Jown. 

Good 

In  area 

Good 

21 

Coffee  shop  , 

ST.  ANX'S  PLACE. 

1 

e 

Do. 

Butt  . 

Priry ;  drains  were 
very  Iwid ;  now  set- 
liog  to  ri?l)L9 ;  re- 
ceives ilruinfige  of 
Ko.  18  in  tbe  conrt, 
in {as=age, and  runs 

Do.  . 

Indifferent.  Kubbish 
under  staircase  to 

deserted  since  dis- 
ease broke  out. 

10 

Milk   people,  ovsfer 
eellers,  &e.  , 

Do. 

Do. 

Prify,  &c.  at  lack, 
TB/y  offensire. 

IndifTerent  below 

SWAl 

*  ALLEY. 

3 

Xew  Eirer  Co. ;  cis- 
t£m  and  butt. 

Do. 

ffaterclosct  . 

Confined  .It  Lack 

liootcloser 

2. 

1 

! 

1 

III.  Disease. 


(one  tjdten 
away). 


No  disease,  but  an  old  person  ij  paid  to  have 
died  from  "fatigue," 

No  disease. 


(token  to 
vorkhoiise) 


ParLicnlars 
ns  to  Rooms  attacked. 


ParliciCnrs 
na  to  Persona  attacked. 


st  floor  front,  5;  2d  floor 
bacl:,  1 ;  parhiur,  ] , 


Ist  floor  and  attio 


DenMi?(ntlio  and  back  par- 
lour ;  illness  2d,  floor  front. 


r.ack  kitchen  badly  venli- 
laU-J. 


Kilchen  floor;  3  pcreons  in 
2  rooms. 


A  woman  ;  fober 
h.'nitliy.  , 


Father  and 
painter ;  on  ( 
painter  ai 
bronglit  in  ill 


t  children, 
I'ound  floor, 
t  gla?,ier, 


Woman  and  yonlli 


Woman,  and  joimg  man, 
liootcloser;  salier. 


Woman;  well  conducted. 


Charwoman : 
among  sick, 
clothes  of  the 
Friday;  was 
frightened ;  s 
Iho  Saturday : 


wont  out 
ivnsbed  tho 
lead  on  the 
very  much 
ckened  on 
drank. 


Father,  daughter,  and  son  ; 
the  last  Hrst,  brought 
home  ill ;  then  father  (of 
90)  frightened;' 


Child  of  8 ;  wel^  at  8  a.m. ; 
illfltO;  laidovtatT  p.m. 


Observatioxs, 


The  IiouEes  Noa.  21, 22, 24,  and  2S,  nnd  now  No.  23,  arc  the 
property  of  Mrs.  Liglitfoot,  w  ho  has  expended  upwanii 
of  7C0i,  in  repairing'  Ibcm,  snpidying  them  obundantly 
M'ith  water,  an.l  laiiKliii'.'  f\  sidiool  for  the  gratuitou^i 
education  of  Ijcr  loiim  r  .  ItiMrcn.  Two  of  them,  nt 
lea«t,  however,  il  w  ill  he  ."oen  ire  grossly  overcrowded. , 


Sc  Aims  Court  runs  east  and  west  between  Dean  Sti-eet  anj  Wardour  Street.  It  appears  to  drain  into  AVardour  Street,  by  a  sewer  througli  the  tenlre 
of  tl^  eonrt.  There  are  two  sinks  or  gully  holes  in  the  coiu-t,  both  nrnch  complained  of.  Several  of  the  houses  have  cesspools.  Many  of  them  are  uvcr- 
crowded.    The  New  Kirer  Company  supplies  all  the  court,  nor  is  want  of  water  anywhere  complained  of.    The  water  used  in  drinking  is  mostly  tattil  li  cm 


the  premises,  but  the  habits  of  many  of  the  inmates  are  intemperate.  Except  in  the  shops,  they  belong  to  the  lower  class  of  artizans,  and  to  the  labouring 
class.    It  is  suggested  liy  the  schoolmaster  at  No.  9.5,  that  the  sewtr  is  not  low  enough,  so  that  Ihere  i^  no  proper  infall  from  the  house-drains. 

St.  Ann's  I'laee  opens  out  from  St.  Anne's  Cmiit  northwards,  forming  a  cul-de-sac,  and  Swan  iilley  soutliwards.  The  former  drains  into  the  court ; 
and  probably  the  lattei",  which  seems  to  have  lieen  very  healthy. 

D.  Fraser. 
»r.  M,  Ludlow. 
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Wednesday,  ISlh  September  1834. 
rARISIi  OF  ST.  JAMES,  AYESTMINSTEK.— PEW'S  PLACE,  CARNABY  STREET. 


I.  House  and  Prdsiises. 

II,  iNnABITANTS. 

Ill,  Disease. 

Odservatioss. 

Sihinlion 
find 
No.  of  House. 

Ifo.  ofKooms. 

Wiilor. 

Jfccessarios. 

Vontilotion. 

[lustbiiis. 

Gonernl  Stile  of 

C'oniptaiiits  of 
Ootwiird  Nuiflfuiees. 

No.  f'f 

Employments  and 

.  fliolorn. 

Diarvhaa. 

I'arlieulara 
.  as  to  Rooms  attacked. 

riirtieulni-3 
lo  Persons  itttnokcd. 

Source  of  Supply. 

IVIience  drunk. 

Cnaea, 

Deiilha. 

Cases. 

Deaths, 

1 

(iiurtli  side.) 

2  find  3, 
(north  nnd 
Euutli  sido.) 

■J 

(south  side.) 

3 
4 

(?)  Grnod  Jiint^tion 
Co.  {  butt  in  nrofl. 

Pump  in  court 

Piinip  in  court 

I'uniii  in  Great  Jliirl- 
lioroug'li  Street. 

Pump  in  rmn't  for  ten, 
;  wlieii  ilrank 
iiiirc.  iminp  ;ii  (irent 
ifnrllHiruusIi  Stioet. 

AVfileroJosct  in  nren, 
an  Imposed   lo  ilrnin 
iulo  fink  in  court. 

1  privy  for  ITos.  2, 3, 
nnd  4. 

Do. 

None  nt  buck 

Do.  . 
Do.  . 

Unt 

Dm 

di 

cr stairs 

;    taken  to 
iighole. 

0.  . 

Good  .  . 
Inditfeient 

Bnd  smell  from  pump, 
near  No.  4. 

BaJ  smell  from  pump 
in  court. 

husband,  wife,  2 
children,  4  lodgers. 

7, 

ill  2  rooms. 

Porter,  SiC,     .  , 
Bvu-lminltcv.  . 

I  recovered 
1  very  ill ; 
bo  til  tflkeii 
to  liospitnl 

Nod 

Most  of 
the  iunintc! 
hnvo  had 
it. 

■ease. 

Shop  Tcry  dnmp  from  sink 
outside, 

Clii 

ilwn, 

Pew's  Place  nins  ivcstward  from  the  upper  part  of  Cnrnaby  Street,  forming  a  citl-di'-s^ac.  It  comains  four  small  cottages,  the  soutli  side  at  the  west 
end  being  occupied  as  cowsheds,  Avhilst  there  is  a  stfible  at  the  western  extremity,  and  another  on  the  north  side  at  the  same  end,  neither  liowever  occupied. 
The  drainage  of  the  court  is  reported  to  run  westward,  e.tcept  that  No.  1  is  believed  to  drain  into  the  sink,  to  be  hereafter  mentioned.  None  of  the  cottages 
have  any  ventilation  at  the  back,  nor,  excejit  No.  I,  any  dustbins  or  necessaries.  The  dust  is  all  carried  to  the  cowshed  dnughole,  which  is  cleared  out  once 
a  fortnight,  nor  is  there  any  complaint  of  bad  smells  down  the  court  from,  the  cowsheds  ;  the  court,  indaed,  appears,  and  is  admitted  to  be  kept  well-cleansed 
by  the  cow-keeper.  The  common  privy  for  Nos.  2,  .3,  and  4,  is  situate  at  the  end  of  a  passage  on  the  mirth  side,  and  is  decidedly  offensive.  At  the  opening 
of  the  court  to  the  eqst,  iiamediatefy  under  the  shop  of  No,  4,  on  the  south  side  consequently,  js  a  piunp,  with  a  sink  below.    The  tank  has  no  other  cover  but 


a  loose  stone,  a  wooden  cover  which  it  formerly  had  having  mouldered  away.  The  conseqiience  of  this  is,  that  any  filth  throM  ii  m  at  the  sink,  and  possilfly 
any  that  may  drain  below  the  pavement  from  No.  I,  becomes  mixed  with  the  tank  water,  Ttihicli  is  stated  to  be  often  very  thick,  and  is  indeed  visibly  impure, 
though  I  did  not  detect  any  bad  smell. 

It  will  be  observed  tliat,  singularly  enough,  all  the  inmates  apparently  of  No.  1,  the  orjly  house  with  water  laid  on,  and  a  closet  of  its  own,  have  been 
affected  with  diarrhoea.  On  the  other  hand,  the  two  cases  of  cholera  (not  fatal)  reported  dt  No.  4,  are  easily  accounted  for  by  the  bad  quality  of  the  pump 
water,  the  offensive  enianations  from  the  sink,  and  the  bad  condition  of  the  shop,  which  is  dtmip  from  the  sink. 

J.  M.  Ludlow. 


BRIDLE  LANE. 


MUU J  :  U-IO- 

Brondwood'i 
workshops, 
fio.  \  and  on 
west  aide 
from  No.  19 
osclusiTely, 
southwards. 


IV, 

(west  Bide,) 


Workshops  of 
No.  2-3,  Great 
Pulteney  Street, 

iVorltshops,  b.nck 
of  house.  Great 
rullenuy  .Street. 


nnd  workshops. 


Grand  Junction  Co. ; 
.supplied  from  Silver 
Street, 


Sometimes  from  Gol- 
den Siiiniv,  or  from 
premises. 


Cistern,  filtered 


Cistern 


\\'iiteveloset  dritins 
into  Grent  Pulteney 
Street. 


or  fi  watorelosets, 
trapped ;  drain  into 
Silver  Street. 


Good  ;  a  urinal  washed 
down  witli  chloride 
of  lime  twice  a  week. 

Good  ;  newly  dono  up 


That  dung  in  lane  is 
not often enoush  re- 
moved. 

Smells  from  next  door, 
corner  of  Silver 
Street,  very  had 
during  cholera  week, 


3childrcn,3adults. 


About  5  men  c 
ployed. 


20  to  30  workers 
employed ;  1  in- 
mate. 


Foreman  nt  Broad- 
wood's;  70  or  80 
men  at  work. 


No  disease,  except  some  slight  diarrha?a  crises 
at  Bioadwood  3  workshopj,  of  which  no 
account  has  been  kept.  (Wo  heard  in 
another  place  that  there  had  been  more  than 
ono  death  amongst  Broadwood'a  men,  hut 
got  no  portieulnrs.) 


Weakly  for  2  or'3  yeni-a 


Girls  from  17  to  20 ;  the  ono 
who  died  22;  1  recoveied, 
tbo  others  ill  or  in  hos- 
pital. 

Faiher,  and  daughter  B 
j|eard  old ;  man  not 
i-irong;  had  diaiTha?n  on 
t|io  Saturdny,  became  ill 
oil  Sunday  es'ening,  died 
ilonday  inoruing. 


Jjlo 


A  sower,  running  into  Brewer  Street,  is  carried  up  as  far 
as  oppoaile  No.  2.  One  house  drnms  into  a  dunghole 
in  the  lane,  not  emptied  auice  last  winter.  An  open 
surface  drain  runs  down  the  upper  part  of  the  lane. 


Stables  below.  Acnae  of  nervous  fever  from  fright. 


Back  premises  ofhouse  in  Great  Pulteney  Street.  No 
entrance  open  in  Inne. 


The  drainage  of  this  lane,  it  will  be  observed,  is  far  from  satisfactory.  It  seems  to  consist  of  a  sn  all  portion  of  sewer  at  the  south  end,  and  a  dun|vliole 
or  cistern.    At  No.  15,  it  is  indeed  asserted  that  there  is  a  drain  below  ground  through  that  part  of  the  ane,  but  this  is  denied  wholly  at  No.  19.    IVEost  of  the 


houses  are  indeed  only  the  back  premises  of  those  in  the  adjoining  streets, 
north  end. 


Yet  the  m 


>rtality  has  been  very  trifling,  and  confined  to  the  Silver  Street  or 


TlIOSUS  HUGIIKS. 

D.  Eraser. 
J.  M,  Ludlow. 
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Friday^  15th  September  1854. 
PAKISH  OF  ST.  JAMES,  WESTMliTSTER.— NOEL  STREET,  PORTLAND  STREET. 


L  House  akd  Premises. 


Sonrce  of  Sapply. 


yew  River  Co. ;  cis- 
tern, TTidi  use  of  one 
in  next  hoase. 


Pump  in  Berners 
Streets 


!  wnterdosets  ,ftnd 
privv;  tile-drmned 
under  both  premises 
to  Poland  Street. 


Privy ;  dnuoa  ap- 
parently into  cess- 
pool. 


Privy  ;  4  jetis  ago 
the  drainiwere  laid 
open  and  Mt  to 
rights. 


Good,  except  in 
one  back  room 
on  ground  floor, 
^here  sink  is 
placed.  Patent 
ventilator  in  up- 
per workshop. 

Good  . 


Good ;  2  years  ago 
tlie  kitchens 
were  ventilated. 


On  ground  floor; 
rubbish  burned 
every  morning. 


In  yard 


General  State  of 
Premises, 


Good;  except  room 
where  sink  and 
where  glue,  &o.  is 
kept,  whero  there  is 
n  smell. 


Bad  smells  from  water 
closets  and  sink  in 
yard. 


Complaints  of 
Outward  Nuisances. 


A  pipe  from  'next 
house,  which  seems 
to  overflow  in  front 
area. 


II.  Ls'HABITANTS. 


JTo.  of 
'.Inmates. 


Employments  and 
Habits, 


Cabinet  -  maker,"' 
washerwoman,  &o. 


5  workers. 
2  recovering 


lU.  Disease. 


5  alight ; 
recovered. 


Particulnra " 
as  to  Rooms  attacked. 


2,  2nd  floor  ;  and  1,  top. 


Ist  floor. 
2nd  t^oor. 


Ist  floor. 


ParticulfjrH  ; 
as  to  Persons  attacked. 


3  men ;  the  mniiter  book- 
binder, aged  4{l;  his  ne- 
phew, 23,  and  I  a  porter; 
the  two  former  chiefly 
waterdrinkers^  The  mas- 
ter a  paving  cottimisaioner. 
The  two  others  much 
alarmed.  ■ 


Boy,  aced  1.3, pu  'il-teacher, 
one  of  eightehi  (Iren.  Had 
no  premonitorj  diarrhaa. 


Obseryations. 


Xoel  Street  nms  -westtrard  from  "Wardour  Street,  crossing  Dean  Street,  and  forining  a  cul-de-sac  beyond.  The  disease  appears  to  have  been  exclusively 
ctKifiiied  to  the  somh  side,  and  to  the  -western  end,  beyond  Dean  Street.  The  high  mortality  at  the  bookbinder's  formino^  the  south-west  corner  appears 
qirae  ioexpdicable,  as  althongb  there  is  one  room  in  the  house  of  'which  the  sanitary  condition  is  not  satisfactory,  it  is  admitted  on  all  sides,  both  by  the 


inmates,  and  by  a  person  from  next  door  who  laid  out  the  bodies,  that  the  house  is  perfectly  sweet ; 
of  the  workshops. 


whilst  great  pains  have  been  taken  in  the  ventilation 


PORTLAND  STREET. 


ItDS, 


10, 


13, 

adv£ii€  shop  SDd 
detodied  eot- 
tageatimtiL. 


Sew  Eirer  Co.;  bntts 
Doi  eoTcred. 


yew'.Birer Co.;  bntt 
and  astern,  water 
very  mil  of  insects. 


"Sew.  Bira  Co. ;  ds~ 
tem. 


SewSirerCo.;  bntt  Bntt 
snde  ' 


Watereloset  smellfl 
often  Toy  bad. 


Waterclosetsat  back. 


^Vat^rclofrt ;  drains 
under  boose. 


yew  Eirer  Co. ;  cis-  Cistern 
tern. 


"Sew  Eirer  Co. ;  cis-  Cistcrna 
term. 


■Walerclosel;   drains  Good 
into  etnet;  trapped 
ju^t  before  ontbmk. 


Confined  at  bocK. 


Dust  thrown  in 
dung-place  of 
stable  behind. 


Biul  smells  from  sink 
in  yard,  and  from 
gutter  pipe,  trap 
broken . 


Complaint  'of  effcots 
belonging  to  the  eicfc 
i.not^lieing  removed. 

No.  8.'"complaing  of 
^urinal  put  up  by 
parish  authorities. 

Urinal  outside  Ifo.  8, 
most  offensive  when 
wind  from  the  east- 
ward. SmcUflllsthc 
house. 


■  27, 
and  2 1  in  back 
tenement. 


13  or  14, 
and  7  or  8  work 
people. 


and  1  in  cottage  at 
back. 


Cheesemonger,  gold- 
beater, &c. 


Pipe-makers  , 


Painter  and  glazier, 


Tinplate  worker,"  &e. 


Joiner,  &c,  • 
Milkman,  &c. 
Butcher  , 


1  recovered 
1  mending 


1  dying  of 
secondary 
fever,  J 


in  hospital 

No  disease. 


1  worker, 
slight. 


No  disease. 
1 


Man  on  3d  floor. 


Ist  floor  back,  2  ;  C  persons 
in  I  room. 


Stableman  and  his  wife ; 
ages  31)  and  40 ;  woman 
sober,  man  not, 


N.B.— Tyi>hu3  fever,  seemingly  eholeraic,  has  prevailed  in 
the  upper  floor ;  a  street  walKcr  was  brought  in  with  it, 
and  communicated  it  to  a  boy,  her  brother,  then  to  her 
father,  ' 


Attic  floor ;  7  persona  in  3 
rooms. 


1st  floor 
3d  floor 


Ist  floor  .  , 
1st  floor,  2d  floor  . 


I\rother;  and  i  ilaughtcr, 
waistcoat  maker ;  had 
been  ailing  for  2  or  3 
mouths;  very  delicate. 


Children ;  the  dc 
been  teething, 
children ;  and 
case  of  diarrlicea, 


cased  had 
2  out  of  7 
athcr,  the 


Joiner's  wife ;  oiily  0  hours 
ill;  muchnlarmed. 


Laundress  ;  0  hoprs  ill,  but 
unwell  for  3  or  4  days 
before. 

A  little  crirl,  now  recovering, 
first  taken;  thofatlierwas 
much  with  her  was  much 
alarmed,  and  died.  His 
^vifo  was  nlso  much 
alarmed,  and  fdll  ill. 


Had  been  attending'several  funerals  of  frieodB. 


Fofttoid  ^^reet  nms  from  "Wardonr  Street  into  Poland  Street,  opposite  St  James's  Workhouse ;  the  drainage  appears  to  flow  the  same  way.  A]iublic 
aal,  pot  op  by-  the  parish  ootside  of  the  public-house.  No.  8,  in  spite  of  the  objections  of  the  publican  and  his  neighbour  at  No.  9,  is  deservedly  comphined 
cC   The  poUkan  is  compefled  to  shut  np  his  door  in  Portland  Street,  the  pipemaker's  whole  house  is  infected  by  it,  especially  when  the  wind  is  from  the 


eastward,  so  that  he  cannot  stand  at  his  door,  and  the  unhealthiness  of  his  house  is  probably,  at  least,  ii/  great  measure  attributable  to  it.  The  erection  of  this 
nuisance  in  its  present  situation  is  the  more  surprising,  as  the  mews  opposite  (Portland  Mews)  offered  ^ites  far  less  objectionable. 

D,  Eraser. 
J.  M.  Ludlow. 
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Friday,  I5th  September  1854. 
PABTST-I  OF  ST.  JAMES,  WESTMINSTEE.— BENTINCK  STREET  AND  PORTLAK'D  MEWS. 


1.  House  and  Premises. 


Siluation 
and 
No.  of  Houae. 


Source  of  Supply. 


and  kiteiien. 


(south  siile.) 


besides  litohei 


bcaidea  kitcliens. 


including  kitetnus. 


New  RiTcr  Co, ;  butt 


Brood  Street  pump 


Ciiteni,  but  very  bnd, 
not  cleaned  out,  it 
ia  eaid,  for  2  yenra. 


Premises;  occasionally 
from  Broad  Street ; 
from  thence  the  day 
before  death. 


New  Ei?er  Co.  j  butt 


Cistern 
Butt  . 


I'omp  in  Brood  Street 


Butt  . 
Cistern 


Priyy,  panned  . 


Privy  panned;  Bmells ; 
drains  into  mews.  A 
sink  in  front,  the 
tran  to  wliicn  is 
broken ;  drains  into 
street. 


Panned  privy;  trapped 


Watercioset  . 


Panned  privj-,  drains 
under  kitchen  into 
street. 


Panned  privy,  into 
which  water  runs 
when  laid  on. 


Do,  The  drains  were 
taken  up  a  little 
before  outbreok, 

Watercioset ;  drain 
runs  under  house, 
cleaned  recently. 


Confined  bolow  , 


Confined  at  back 


Inynrjt 
Do, 


,  Bentinck  Street  is  a  short  street  running  -westward  from  Berwick  Street ;  about  the  middle  of  the  ntrth  side  Portland  Mews  runs  into  it  from  Portland 
Street ;  othenvise  it  forms  a  cul-de-sac.    The  drainage  runs  apparently  into  Be^Tvick  Street,  and  a  sink  or  gu!ly-hoIe  at  the  corner  of  the  mews  is  very  generally 


ensral  Slate  of 
Premises. 


Smell  at  times  from 
sink  below  cistern; 
also  from  gutter 
pipe  draining  into 
or  below  privy,  ns 
respects  the  upper 
doors  beliind.  . 

Gutter  pipe  broken, 
also  trap  in  front 
area. 


Do. ;  but  smells  from 
drain  in  back 
IdtcLen, 


Complaints  of 
outward  Nuisances. 


Stench  from  sink  in 
street,  and  some- 
times from  mews. 


Spout  in  area  from 
pipe  above  often 
otfensive. 


at  corner  of 


Bml  smells  from  with- 
out at  time  of  out- 
break. 


Smells  from  mews 
opposite. 


Sink  nt  eorner  of  mews, 


II,  Inhabitamts. 


Employments  and 
Habits, 


Dressmakers,  Slo, 


Unde  linker 
Tailor,  &c. 


Tailor,  shoemaker,  ise. 


Tailors,  mnngling,  Sic, 


III.  Disease. 


recovering 
1 

recovered. 


recovering. 
No  disease. 


Particiilars 
as  to  Rooms  attacked. 


1  death  and  2  diarrhixai  pt 
door;  1,  parlour. 


Parlour,  but  lived  in  kitoton 


Cholera  top  floor,  dianhtca 
below.  I 


Pailiculars 
OS  to  PcrsouB  attacked. 


],  ground  floor  ;  2,latflcipi 
4,  2d  floor.  ■  ^ 


1, 1st  floor  ;  S,  2d  floor  bi  ck 


complained  of;  the  sewers  were  opened,  it  seems,  about  three  or  four  months  ago. 


of  complaint  are  the  gutters,  which  by  communicating  "svith  the  privies  seem  to  carrr  foul  smells  to  the  upper  floors. 
PORTLAND  MEWS. 


drink,  and  subject  to  dinr- 
young  woman,  very 


Tailor's  wifo  with  G  chil- 
dren ;  8  persons  in  one 
room,  12  on  tLo  floor ;  well 
couduuted. 


Han,  aged  22;  taken  ill 
Friday  morning,  died  In 
the  evening. 

]>fnn. 

Woman,  tailoresa   .  . 


Han  and  woman,  nKod  -10 
and  'M\  the  man  was 
mui'li  alarmed  (the 
saddler) . 

Tailor's  wifo,  young  girl, 
and  old ei  ly  woman  i  shoe- 
maker, his  wile,  and  2 
cliildien ;  well  conduelcd, 
but  fi  in  one  room,  of 
whom  4  flied.  Girl  on  Ist 
floor  died  offright. 


Washerwoman,  very  poor : 
but  it  seems  doubtl\il 
wiietlier  she  died  of  ty- 
phus, cholera,  or  a  bad 
breast. 

Landlord's  motlicr-in-Iaw, 
aged  80 ;  tailor  and  2  boys, 


Observations. 


Itlarricd  woman. 


The  houses  are  respectable,  but  often  in  bad  condition  ;  a  frequent  cause 


New  River  Co.,  cis- 
tern'; water  very  bnd, 
and  seemingly  pol- 
luted by  sink. 


Boruer'fl  Street 


Good  . 
None  at  back 


No  bin,  carried  to 
dung  hole. 


Removal  of  dung 


Stablemen,  S;c. 
Cabmen,  braasworkers 


No  diacase. 
No  disease. 


2  deaths  and  other  cj  ses 
ground  floor ;  2,  gall  ry, 
1st  floor. 


Woman  and  child,  gallery ; 
tailor  died,  and  wife  re- 
covered, i;round  floor;  cal)- 
man  dead, and  wife  ill,  ditto. 


C  in  one  room. 


Portland  Mews,  as  before  observed,  is  the  communication  between  Portland  Sti-eet  and  Bentinck  Stileet.  No.  10,  at  which  there  has  been  four  deaths, 
consists,  in  fact,  of  four  separate  tenements,  -with  one  single  staircase,  and  one  common  privy,  sink  and  cistel'u  below.   The  passage  where  these  are  is  exceed- 


ingly unwholesome,  as  there  is  no  ventilation  to  the  back  of  any  of  the  tenements,  atid  the  water  is  complamed  of  as  very  bad,  the  filth  apparently  percolating 
tolt.    Two  of  the  deaths^  however,  have  occurred  in  one  of  the  tenements  above,  qiute  away  from  this  source  of  mfection.  ^  ^^^^ 

J.  M.  Ludlow. 


3Io7idai/f  iBth  September  1854. 
PARISH  OF  ST.  JAMES,  WESTljirNSTER.— BROAD  STREET,  NORTH  SIDE. 


I.  House  and  Premises. 


Soopce  of  Supply. 


5  sad?, 
■wwisfecp  be- 


12, 


and  ^op. 


besides  kitehea, 
£b(^  and  padoors 


tesides  titeben, 
shop,  sad  wort- 


New  EiTer  Co. 


Xew  Kver  Co. 

XeivBiTerCo. ;  2  cis- 
terns, front  aad  back. 


From  premisfis,  drank 
boUcJ. 


From  premises 
Cistern 


XewEirerCo;  lutts 


Sew  Birer  Co. ;  cis- 
tem. 


At  Xo.  a.  14,  Kirer  Co. ;  cis 


bead^  Efa(9  and 


34 
15 


pozbor,  aai 


11, 


vi&ooi  tatebeig. 


13, 


Xcw  Eirtr  Co. ;  butt 


Kew  Eirer.Co. ;  butt. 


:Sew^ez  Co;  butt 


Xew  Eirer  Co. ;  butt 


The  .  workers  drank 
largely  from  Broad 
Sti^t  pump. 


Pmnp  in_Broad  Street 


Pump  in  Broad  Street ; 
drank  a  good  deal. 


Drank  from  pump  all 
through  ontbreak. 


Fmop  in  Brood  Street 


"WatercloMl;  ivatcr 
always  flowing. 


!  watcrcloeels,  in  front 


Privy  in"  area;  no 
water ;  drains  under 
house. 


■Watercloseb  deodo- 
rized, 03  irdl  u  sink, 
with  doid  sod  chlo- 
ride of  Me,  just 
before  ontiueak. 


General  State  of 
Premises. 


Basement'  floor, 
very  conflned  at 
back. 


Somewhat  cou- 
tined  at  back. 


In  yard 


"Wateri^lojct;  water 
always  nmni! 
drains  tnjfped. 


Closet  j  batanellH  . 
2  privies,  TVjdeau  . 


2  panned  pririn.  1  in 
yardwairerj-folla 
few  weda  hack; 
drains  under  hoiue, 

"Watercloset^ 


Conflned  at  back . 


Good,  except  in 
back  yard* 


In  yard 
Do. 


Sink  offensive  in  front 
kitchen;  otherwise  good. 


The  dust,  which  has  hecn 
since  cleared,  smelt  veiy 
oifonsivo  on  Friday, 
1st  Septenibcr,  and 
there  was  a  very  bad 
smell  on  Inndiiig  place. 


Good 


Comiilaints  of  ■ 
Otitwnrd  JTuisaiiccs. 


A  drain  from  the  ticxt 
house,  running  neSt  a 
back  room  on  Ilio 
gi-ound  lioor,  which  rc- 
(Uiircs  the  constant  use 
of  chloride  of  lime. 


Good ;  lime-whited  twic 
this  ycai-. 


Sink  in  street,  ti'.'i(>pod 
dm-ing  cholera  week. 


Sink  .in  street,  oppisite 
No.  S,  so  ofiensiva  on 
Slondav,  28th  August, 
that  wmdowa  at  l^o.  .'■ 
had  to  be  closed;  Lcf-a 
pool  at  So.  8,  Beat 
Street,  most  olfer; 
ill  workshop 
Ifo.  7 ;  the  window_ 
sometimes  have  ti?  be 
closed.  Thcsameinhe 
ease  with  the  nureery 
mndowa  behind  Ifa  0." 


Corner  cully-holea  in 
Broad  Street  and  PoLmil 
Street,  I 

Very  bod  smells  ^  on 
Saturday,2dSeptem]jer. 

1  privy  communicates  with  that  of  a  tailor  in  Pohnil 
Street,  and  is  sometimes  offensive  ;  the  closet  ii!  a 
puUic  bouse  in  Poland  Street  drains  also  through 
the  yard  well,  and  is  often  verv  olTcnsivo. 


Gully-holo  opposite  co 
ner  of  Poland  Street. 


II.  iNHABir^VNTS. 


No.  of 
Inmates. 


Employments  and 
Habits. 


AtXo.  9.  G  in- 
mates ;  42 
workers  in 
all. 


Baker,  &c. 


Tobacconist,  tailor,  &c. 


Kewsvcnder,  &c. 


Lodging-house  keeper, 


Ai-tifleial  tooth-maker 


18, 

and  7  workers 


Gunsmith,  tailor,  S:c. 


Timber  merchant 


Funeral  furnisher,  &c. 


Fftrniehing  under- 
taker. 


Jlilliner,  &c.  . 
Italian  worehoitsemnn 


Artificial  flower  ma- 
ker, frame  makers, 
school,  &c.  i 


III.  Disease. 


Particulars 
03  to  liooma  attacked. 


Pnrticuls  rs 
as  to  Persons  attat 


1  in  hosni- 
tfll, 
covering 


2> 

1  recover- 


1  recover- 
ing. 


1  inmate, 
5  workers 


nhospi- 


No  disease. 
Ifo  disease. 


0, 

1  in  hospi- 
tal. 


1, 

but  taken 

ill  at 
work,  out 
of  house. 


with 
cramps. 


of  workers 

No  disease  at  No.  i 


5  workers 
taken  ill 
here,  but 
died  at 
tlieir  own 
tomes. 


2, 

]  out  of 

hOUHO, 


Deaths:  1,  yard,  I,  bock 
kitchen,  l,2d  tioov  front,  1. 
3d  floor  back,  2,  3d  door 
front. 


, kitchen;  2,f5rstfloorrront 
2,  back  ditto. 


Deaths :  1,  kitchen  ;  1,  shop  ; 
1,1st  floor  front ;  attic, 
covering. 


Kitchen ;  2d  floor 


Id  floor  front ;  Od  floor  front 


Shop  floor ;  3tl  floor 


Ground  floor  . 
1st  floor  back 


Landlady ;  alopmakcr ; 
shoemuker ;  cliidrcn  of 
porter  ondstokerat  baths. 


Baby  (toilor's  wife),  woman, 
2  childi-en,  of  lljand 


Laundress ;  washed  clothes 
of  dead ;  m  wsvender, 
young  woman  j  waistcoat 
maker ;  toiler;  2  cases 
attributed     tq  fright. 


Needle  woi 


;  wonion. 


Mother  deod,  diuightcr  ill, 
returning  Iron  funeral ; 
both  upholsterers. 


Man ;  nil  the  workers  most 
temperate. 


Tailor ;  the  cleanest  family 
in  house;  lived, well,  but 
soberly. 


M'ife  and  2  children  of  shop- 
keeper ;  carpet  niauDcr. 


Children. 

Shopkeeper;  much  alarmed 


Fotlior,  mother,  2  daughters 
(these  2  from  fright). 


Landlnd.v,  her  uitco  and 
daughter. 


Observations. 


11  inmates  in  attic. 


Workshop  behind  Ko.  7. 


Workshops  at  No.  0. 


The  occupier's  strong opmion[iBthot  the  BtreetguUy-holej 
are  most  noxious. 


1 1 
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L  House  Ain>  Fbeuises. 


Situntioa 
and 
Ko,  of  HouHo. 


16, 

inchidiuir  shop 
and  kitchens. 


besides  kitchens. 


II, 

besides  shop  tind 
kitchens. 


Source  of  Supply. 


Whence  drank. 


Grnnd  Junction  Co, ; 
2  oistems,  book  and 
front. 


Watcrdoset  in  bnse- 
ment,  but  stopped ; 
privy  in  back  shop. 


Wotoroloset  and  privy 
in  back  yard. 


Confined  at  back . 


Gonoral  State  o 
Promifies. 


Bad  smoUs  ftom  privy  in 
back  shop ;  a  boy  fainted 
from  it;  forced  to  burn 
cotton  ivoo),  &c. 


Complaints  of 
Outward  Nuisnnccj. 


Gully-holes  and  vent 
holes  in  street;  smell 
bud  from  tho  loat  a 
day  or  two  before  the 
outbreak;  tho  occupier 
supposes  that  sewers 
woro  flushed  on  the 
■\Vcdncsday  before  the 
outbreak. 


IL  Inhabit-^vkts. 


Ko.  of 
Inmates. 


Employments  and 
Uabits. 


III.  Disease. 


Cases.  Deaths. 


Tarticulars  , 
aa  to  Rooms  attaokcit- 


2d  floor  front:  3d  Boor 
back ;  3d  floor  front,  dior- 
rhoi'a, 


Ptirtlculara 
s  to  I'crsons  attacked. 


Observations. 


21 

(north  Bide.) 

22 

Broad  Street,  during 
disease. 

23 

10, 

besides  shop  and 
kitchen. 

Cistern  . 

Broad  Street  pump  , 

Wafercloset  in  good 
condition,  drains 
into  sewer. 

2i 

23 

Grand  Junction  Co., 
cisterns  and  butts. 

Premise 

3  . 

Wnterclosets  ,  , 

25 

Grand  Junction  Co., 
cistern. 

Cistern 
Broad 

sometimes 
Street  pump. 

"Waterctoseta ;  all 
drains  trapped, 

20 

besides  shop  and 
parlours. 

Cistern  , 

Cistern 
Broac 

1  sick  per- 
drank  from 
Street  pump. 

I'anncd  privy  .  . 

27 
28 

29 

(south  Bide.) 

'  8, 
iacludiog  shop. 

Grand  Junction^  Co,, 
eiatern. 

Cistern 

■Watercloset  in  front 
area,  but  drain 
stopped. 

SO 

12 

Cistern 

Premiae 

Panned  privy;  drains 
smell  at  times, 
though  trapped. 

91 

12 

Grand  Jimction  Co., 
cistern. 

Landlord  drinks  from 
oistem ;    the  de- 
ceased chiefly  from 
Broad  Street  pump. 

Watercloset ;  drains 
into  street  eewer. 

S2 

besides  sliop  and 
bakehouse. 

Grand  Junction  Co., 
cistern. 

Cistern ;  hut  deceased 
drank  from  pump,. 

Panned  privy,  trap- 
ped ;  drains  into 
street  sewer. 

83 

0, 

besides  shop  and 
n  arehouse. , 

Cistern 

Privy ;  water  laid  on ; 
drains  into  street 
sewer. 

&1 

85 

8C 

10 

rooms,  besides 
shops,  E:o. 

Grand  Junction^Co. 

Pump 
Street 

in;  Broad 

I  watercloset;  2  pri- 
vies wth  water  laid 
on ;  drain  into  street 
sewer. 

B,  Fraser. 
J.  M.  Ludlow. 


BROAD  STREET, 
18th  and  20th  September  1854. 


Confined,  as  re- 
spects hack 
workshop. 


Kone  at  back  of 
ground  floor. 


In  casement 

i-d 


In  yjad 


( 


[n  f  out  area, 
hel  indsame 
do  ir  as  wa- 
tei  closet. 


[n  lack  kit- 
ch  in  ;  the 
sn  ell  re- 
m  lins  in 
tb !  bouse. 


Good  i . 
Good 


Chlorine!  constantly 
evolved"  during  present 
occupation. 

The  state  of  watercloset 
so  badf  tliat  apprentice 
struck  lU  in  it. 


Good,  except  tis  to  duet 


Gullyhole  at  south-west 
corner,  supposed  to 
comniuuicatu  with 
slaughtcr-liousc. 


Bad  smells  from  gully- 
hole at  south-west 
corner,  and  from  water- 
closet  at  No,  20, 


Lodgiug-houso 


Plumber  and  glazier, 
tailor,  &o. 


Surgeon  .  , 
Tailor,  shoemaker. 

General  shop  ,  , 

General  shop  . 


Clieoaemonger 


No  disease 

I 

No  disease. 


No  disease. 
No  disease. 


(1  in  hos- 
pital.) 


No  disease. 
No  disease. 


Attic  (C  persons  u 
Back  paclom 


1, Ist  floor 
1, 2d  Hour 
1,  attio 


2,  Iflt  floor  (4  persons  in 

room.) 
1,  attio  . 


let  floor 
Top  floor 


Tailor'a  child. 
Landlady. 


Landlady. 

Upholsterer  and  billiard- 
table  maker. 


Landlady. 
Tailor's  son. 
Shoemaker's  apprentice. 


Gentleman  and  child. 
Needlewoman. 


Baker  and  hia  foreman : 
the  former  had  neglected 
diarrhirft;awater  drinker; 
much  alarmed. 

Tailor  and  wife ;  drunkards. 

milkwoman^  about  40 ; 
much  bloated ;  much 
alarmed;  had  been  called 
in  to  ace  baker  who  died 
at  No,  32. 


Lady  . 

Carpenter ;  very  sober. 


Tho  occupier  of  No.  25  states  that  disease  boa  followed 
tho  couTBO  of  tho  new  sewer,  brought  withm  tho  last 
2lt  months  from  Tyler  Street,  by  Rlarsholl  Street,  mto 
Broad  Street,  thenco  into  Windmill  Street. 


Tho  disrrhfEa  cases  recovered.;  drinking  a  great  deal  of 
pump  water. 


I.  IIOOSE  AM>  TKEmSES. 


ud 

a 

-1.  HOCSK  AM*  ^ 

Ventilation. 

Dustbins. 

Xo.  of  Hoomi 

tse. 

- 

1    Source  of  Supply, 

Whence  drank. 

General  St.ite  of 
Premises. 

Complaints  of 
Outward  Xuisanecs. 

SS 

.  13 

.  Ciitem 

laid  bDi 

r   Confined  nt  bni 

k    In  yard 

Smell  from  sink  in  bnt 
yard. 

k  .. 

s» 

9, 

facades  sbc^  am 
kitcbois. 

C?)  >>w  KiTer  Co. 
S  cisterns. 

Cisterns,  or  iiiinip  in 
street. 

• 

I'auncdpmy . 

Confined  up  to  Is 
floor. 

III  yard 

A  bad  smell  was  per 
ceived  at  the  back  a 
day  or  two  before  out- 
break; otherwise  good. 

M 

(?)  XeiT  Eiver  Co.  . 

Cistern 

Privy ;  nOTfalcr 

Fair,  but  closed 
very  fou!. 

In  front  ai-ea 

BaJ  smells  from  water- 
closet  at  JCo,  7,  Cnu)- 
bridge  Street,  in  back 
parlours ;  perceired  for 
a  long  time. 

Bad  smells  fi^m  street 

41 

IS, 

Xew  KiTcr  Co. 

Tump   in  Broad 
Street,  is  to  sererni 
mmat&s. 

Privy  smells  bad 

ConSned  to  above 
1st  floor. 

In  area 

Bad  smells  from  privy 

Street,  througli  ivhicl 
loul  slops  sent  down. 

43 

faeddes  kitchens 

Xew  Hirer  Co. 

Premises  -  , 

-  • 

Panned  prifj;  not 
offeiisire. 

Confined  at  back 
by  wortshops. 

In  yard 

Good 

1 

 ! 

a 

9 

Kew  Eirer  Co. ;  cis- 
tern, fopmerlj-  coal- 
cellar. 

Privy  .       ,  . 

Engineer's  work- 
ehop^  behind, 

2  months. 

Smells  from  back  area 
always  on    change  of 
weather.   The  cistern, 
irom  Its  nature,  must 
be  liable  to  be  fouled. 

Gully-holc   opposite  in 

12 

Grand  iTimetion  Co. 
Scistenis. 

Cistern 

Panncil  prity ;  water 
corues  m;  trapped. 

Good,  above  1st 
floor. 

In  yard 

Good 

15 

EiTcr  Co.  ^  2 
watQ'-bntte,  coTcred. 

Premises       ,  , 

Vat«rcIo5etandpriry; 
trapped. 

Good,  abore  Ist 
floor. 

Stnci). 

In  area 

Do.       .        .  . 



Xew  Eirer  Co.,  and 
wdl  on  premises. 

Cfaieflr  irell  on  pre- 



a 
ss 

Sew  Eirer  Co. ;  eis-  ] 
Cem. 

^remises ;  sometimes  \ 
Pomp  in  Broad  St. 

''atcrcloert  .       .  c 

•ood  on  two  fides 

n  area       ,  j  G 

ooJ        .  , 

1 

The  wail  in  New  Street 
being  used  as  convw 

a 

6, 

fceaies  Aopmtl 

few  Hirer  Co. ;  bntt  I 

ott  ;      sometimes  P 
pitmp. 

anned    priry ;   no  C 
water  Sid  on:  in 
front  arcs. 

onfined  at  back . 

Do.  .        ,  F 

air         ,  , 

mcnce. 

H 

'ew  Krrer  Co.;  eia-  P 
tem;  rons  now  aH 

ump,  filtered         .  p 

nncd  iihtf  J  Wiitfif 
ronning. 

Do.      ,        .  I 

u  back  pre-  G 
mises. 

Md  , 

Broad  Stn 

eet,as  its  n^me  i 

ew  Eirer  Co, ;  rery  Ci 
bad  iafted  St  tim^. 

mplies,  is  a  wide  st: 

Lstem;  not  cleaned  Po 
out  for  8  years. 

nneJ  priiy        ^  (• 

nA  ix-jief  T»ii  fr 

nSnedatback .  I 

iyard,mit]cr  T 
cover. 

le  premises  rerr  con- 
ned behind ;  smells  at 
iraes. 

"  i  1 

rtSSd^\^'^,??"5.^°'^  Street,  and  one  at  the  soutLwest  corner  of  Broad  S^^t  much  confined,  especially  on  the  soiUh  sMe 

.  ^o.  3,  C6  dea.^.  ^0.  death  to  3  innate.),  Ko.  IS.  (3  ^^^^nt^^:^^ .^^^^-^ ^ 
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II.  Inh^vbit^vnts. 


No.  of 
lumatcB,' 


Employments  and 
Habits. 


23 
11 
19 


Tailor,  &o.  , 


Haberdasher,  5:c. 


Carpenter,  &c. 


Tailors,  &e. 


Dyer  and  cleaner.  Sec. 
Lodging-houEO 


Carpenters  and  build- 
cm,  &c. 


Cni-penfers  and  build 
ers,  &c. 


Brewery     ,  , 

■^''atcrclosct  maker. 
Trimming  seller,  &e. 
Grocer,  Sc.  . 
CtGCSOmongor,  &c,  . 


nr.  Disease. 


Cases.  Deatlis. 


Cases.  Deathi 


Particulars 
as  to  Rooms  attacked. 


(2  taken  to 
hospitjil.) 


(man  liv- 
ing on 
promises.) 


(1  in  hos. 
pital.) 


(2  in  hos- 
pital.) 


No  (liscHEC,  cholera  or-diarrho:a 
employed. 


I, 

recovered 


Particulars 
as  to  Persons  attacked. 


1st  floor  (6  inmates) 
2d  floor  (10  inmates) 
Attic  (8  inmates)  . 


1st  floor,  2  deaths,  1  reco- 
very. 

Top  floor,  recovery  . 

ICitchen,  death  , 


Ground  floor,  2  deaths 
Ist  floor,  2  , 
Top  floor,  1  . 


Basement,  1  recovered  (IC 
mniates.) 

1st  floor,  2  recovered  (IG 
nimntes.) 

2d  floor,  4  deaths  (9  in- 
mates.) 


Ground  floor,  1  death,  l  r 

covery. 
1st  floor,  death 

st  floor,  dealh 
2d  floor,  death 
Basement,  diarrhcca 


Parlour,  6  in  room  , 
.Vttic,  8  inmates 


M  floor 


2d  floor,  death;  kitchen, 
recovery. 

3d  floor,  1  death,  1  recovery 

Ground  floor,  recovery 

2d  floor  death;  lat  floor 
recovered  ;  diarrhon,  2d 
floor. 


Milliner,  died  ;  wife  of  en- 
pineer  at  baths,  rccover- 
„'ng. 

Boy  and  girl,  children  of 
widow  dead;  lemale  lod- 
ger in  hospital. 

ffiilor  and  bootdoacr,  dead 
(one  in  hospital). 

Housekeeper's  wife  . 


Boy  and  girl,  17  and  14, sons 
01  loreman,  and  girl  of 
ditto. 

Recovered  woman,  tailor's 
wife. 

Boy  of  four  years  old; 
mother  keeps  mangle ;  all 
well  conducted. 

Policeman  and  child. 

Tailor  and  wile. 

Younc  man,  fciilor ;  well 
conducted.  1  woman  said 
to  have  died  of  fright. 

Girl,    market  gardener's 

daughter. 
2  boys,  children  of  tailor. 

Tailor's  wife  and  2  children  : 
child  of  another  tailor;  all 
Weil  conducted. 

Dyer's  wife,  dead;  daush- 

ter,  recovered. 
Tailor. 

Foreman  at  tailor's. 
Hootmaker. 

Man  and  wife  ;  well  con- 
ducted. 


Vnnman  and 
bootmaker. 


Porter,  well  conducted. 


Little  girl,  tailor's  daugh- 
ter; washerwoman. 

Child  of  tailorcss  ;  ill  two 

months. 
Boy  of  grocer. 

Nurse  -  child  ;  plate  -glass 
cutter. 


Observations. 


^etalu'c'^astJ?*"'  that  Broad  Street  pump  water  had  a 


mauufactoiT;  about  l,-.n  workers  em 
ployed    workrooms  very  crowded    bnt  nn 

^Slr^^^^lV'^  ''^''^  visited"  durin'g  the  last  wcck?f 
beptembcr;  three  watcrcloscts  on  the  prcmisea  ohr  hi 
good  order ;  the  premises  were  closed  lor^eve^l  Java 
at  the  begmmng  of  September  ;  14  girls  and  2  me,  w^n 
worked  here,  died  of  cholera  at  thefr  own  homfs   '  " 

^'li.¥an7t''^JS^  ^^-"^^  -"''h  pump  water. 


Tha  inma  es 
pump  w- 
drank  o 


oil  the  erounil  Uoor  drank  or  Broad  Slre.t 


The  occup  n-  slates  thai  from  Cambridce  Street  the  drain, 
come  under  tlie  houses  into  New  Street. 


"rnS?rSekue^».''""         °         '""^  ""'■oul 


The  crociir  drank  of  Broad  Street  pumn-ttalar  tr„rW 
durlnsemdcniie,  without  iJlctrects.  ^ 


jis!:::f:!::r™ 

dmon  of  reportio,  an  alleged  neglect  h,  one  of  'ZZ'Lt%Z^l':  Sed  by' ^*  """^     -'---^  »  eon- 

D.  Fkaseh. 
J.  M.  Lddlow. 
K  K 
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J'Vedncsdai/,  20lh  September  1834, 
FABISH  OF  ST.  JAMES,  WESTMINSTER,— CAMBRIDGE  STREET, 


I.  House  and  I^reshses. 


SitiintioQ 

Wnter. 

General  Stiite  of 

Complninta  of 

and 
No.  of  House, 

No.  of  Hooms, 

Source  of  Supply,     j      Whence  drank. 

Necessaries, ! 

Venti  lilt  ion. 

Dustbins. 

Outward  iJuisnncoa. 

1<> 

(corner  nf 
Silver  Slrect). 


13,  besides  kitchens 


14,  besides  shop, 


6,  besides  kitchen 
and  shop. 


IJ,  including  shops 


6,  besides  shop, 
parlours,  and 
kitchen. 


Sec  Schedule  for  Silver  Street. 


Grand  Junction  Co. . 


Grnnd  Junction  Co. ; 
2  cIstcrnB  und  butt. 


Gmnd  Junction  Co. 
Ditto 


Grnnd  Junction  Co. 


Grand  Junction  Co. ; 
butt,  not  cleaned 
out  this  twelve- 
month (wstor  often 
very  thick. 


Pump  in  Brond  Street 
Butt  . 


Broad  Street  pump  . 


Cistfm 
Cistern 


Broad  Street  imnip 


Privy ;  waste  ripe 
runs  every  mornluc; 
drains  into  street  (?J 
oHensirc.  j 

Wntorclosets  trnpi>ed, 
drain  into  street 
sewer. 


Trivy  in  yard ;  ditiins 
under  house  ^into 
aewer.  [ 

■Wntereloset  .    \  , 

Wfttoreloset  below, 
very  dark  and  con- 
tlned,  does  not  ^  ork 
well;  and  privy. 

"WatorcloEet,  cb^  ned 


■\Vaforclosct,  ._  .. 
drain  into  alrccf. 


Privy ;  cesspool  not 
cleaned  out  fo^  18 
yearf,  i 


Watercloaet,  tmp|icd 


Wntcrcloacts,  trapp  c  d , 
drain  into  sltreet 
Bcwer.  ; 


Very  bad  below 
and  in  shop. 


Condned  at  back 


Good,  oscept  to 
south,  from 
houses  in  Silver 
Street. 


In  back  area, 
cleared  away 
every  SIoii- 
dny  morning. 


Bad  smell  from  front  aren 


Smell  very  bad  in  base- 
ment, in  had  condition, 
smell  at  private  door. 


Bad.  The  hack  roon.  .  _ 
the  ground  door  most 
offensive  (though  with 
open  windows)  Irom  the 
cesspool,  and  a  hollow 
place  beside  it.  The  rata 
work  tlirough  the  brick 
drain,  and  a  board  has 
had  to  be  put  up  in  the 
kitchen  to  keep  them 
out.  A  most  offbnsiTe 
stench  rises  up  a  pipe  to 
the  bark  attic,  of  which 
the  windows  have  to  be 
closed  in  confeiiucnce, 

Good 


II.  Inhabitants. 


Xo.  of 
Inmates. 


Emplo>Tncnt3  and 
Habits. 


20," 

besides  2  or  3 
day  \vcirkers 
on  2d  floor 
and  same 
attic. 


Public-house  . 


III.  Disease. 


Particulars 
03  to  Rooms  attacked 


Hair  workers , 


No  disease. 
No  disease. 


Ko  disease. 

2  2, 

recovered, 


2d  floor,  3d  floor 


Ifit  floor,  1  (8  inmatei ), 
floor,  3  (8  inmates), 
(7  inmates),  kitcni 
inmates). 


I'artieulara 
as  to  Persons  attacked. 


Cambridge  Street  fomis  the  north  end  of  Little  AVindmill  Street,  between  Silver  Street  and  Broad  Street,  running  consequently  nortti  jmd  south,  A  new 
sewer,  constructed  about  two  years  ago,  runs  through  it.  It  is  within  the  recolleption  of  the  inhahitants  tliat  bones  were  taken  out  in  quantities,  and  that  poor 
women  used  to  earn  a  day's  living  by  collecting  them  of  a  morning.  This  evidence,  although  not  hearing  directly  on  the  present  epidemic,  yet  connects  itself 
with  that  respecting  the  repetition  of  similar  sights  on  the  opening  of  the  Silver  Street  sewer  within  the  present  twelvemonth;  as  to  which,  see  Sche- 
dule for  that  street,  and  also  supra,  No.  2,  Cambridge  Street.    The  whole  spot  is  supposed  by  the  inhabitants  to  have  been  a  "  plague-pit." 


The  high  mortality  at  No.  10,  will  in  particular  be  remarked.    This  house 
it  a  perfect  pest-house.    Both  here  and  at  No.  G,  the  condition  of  which  is 
might  olfend  the  landlord,  and  the  nuisances  can,  we  fear,  only  be  abated  by  the 
to  do  their  duty. 


completely  neglected  by  the  landlord,  and  the  cesspool  underneath  it  makes 
vdry  bad  also,  the  occupiers  are  afraid  to  take  any  steps  tliemselvcs  which 
p  iroehial  authorities  taking  the  matter  in  hand,  and  compeUing  toe  owners 


Man,  wife,  daughter,  and 
other  person ;  pvtcr. 


Schoolmistress,  of  nervous 
temperament,  took  fright 
instantly  on  hcarinB  of 
neighbour's  death. 


Tailor's  wife ;  cloakmakor' 
son,  hoy. 


Observations. 


Policeman,  man-cook  of 
Pantheon  and  child,  2 
waistcoat  makers,  char- 
woman dying;  all  well 
conducted. 


A  yount!  man  who  tlejjt  0 
nights  in  the  house  when 
vacant,  but  died  away. 

Surgeon's  assistant. 


Charwoman,  aged,  over- 
worked, and  ill-fed,  re 
moved  from  house  with 
diarrhixa,  died  in  hospital 
of  cholera. 


The  landlord,  the  publienn  nt  No.  7,  will  do  nothiog  for 
the  prcmisefl. 


The  landlord,  owner  and  occupier  of  No.  S,  will  do  nothing 
for  the  premises. 


J.  M.  Ludlow. 
D.  Fbaser. 
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Fnday,  22d  Septemhet-  1854. 
PARISH  OF  ST.  JAMES,  WESTMINSTER.— DUEOUR'S  PLACE. 


T.  House  AND  Premises. 

II.  Inhabitants. 

aad 

3ter. 

Geoeral  State  of 

Compluinta  of 
Outward  ifuisances. 

No.  of 

Employments  and 

1     Source  of  Sopply . 

j      \Mieiice  drank. 

Veatilation. 

Dustbins. 

PremiscB. 

Inmates. 

Habits. 

] 

(wet  side). 

2 

SI. 

b^des  shop  sitd 
tdi^cbeo. 

Grand  JanctioD  Co. ; 
dftem. 

Gnnd  Jimetion  Co.  . 

Pump  in  Broad  Street, 
generaUy. 

Premises;  sometimes 
pump. 

Panned  pn^:  "^'^'^ 
said  to  drain  mto 

Kot  good^at  back 
below,  , 

In  cellar 

Fair,  except  below  ,  . 
.. 

Bftd  smell  from  water- 
proofer's  at  back. 

15 

LnpiJary,  tailor,  Sc.  . 



3 

U 

Xew  River  Co, ;  cis- 
tero  asd  butt. 

I*iimp  in  Broad  St.  . 

"Watcroloset;  privy  nt 
back,  communicat- 
ing with  cesspool  at 
NicoU's. 

.Workshops  at  back 

Good,  except  as  respects 
the  privy  at  back,  and 
cistern  above,  open,  into 
which  dirty  water  runs 
from  J^icoU's. 

Driiins  in  street,  nnd 
waterproofer's  at  unck. 

% 

nnd  8  work- 
people. 

Dental  repository  • 

indDdiii^IMtdoais 

Xew  River  Co. ;  cis- 
tent. 

Cistern  , 

ITatercIoMl  ■ 

Bad  in  basement. 

In  vault  .be- 
hind. 

Fair     ;  . 

Bad  smella  from  doth- 
ehrinkiug  behind.  j 

18, 

(4  children.) 

Tailor,  Sc.  . 

?  3  bvtts       .  . 

Pump  in  Broad  St.  . 

Panned  iffiTf;  no 
water  Uid  on. 

Fair  . 

In  back  yard 

Bad  smell  at  back  soiqc- 
times.i  1 

IS 

Tailor,  &c.  . 

6 

Premise  . 

r 

without  fcitthem. 

?  Gstem      ,  , 

Cistern  , 

Panned  '^privT  >  'd" 
tvaterUidvn;  fool. 

Confined  nt  back 

la  yard     I . 

Basement  smells  very 
bad,  sink  in  ditto ;  smells 
complained  of  upetaJra; 
a  gutter-pipe  near. 

I 

13 

School,  Sec.  , 

8 

PremiseSj'or  pump  . 

15, 

besides  kitdiens. 

S'ew  Sirer  Co. ;  cis- 
tern. 

Cistern 

Waterdosets ;  drun 
unda  house. 

Confined  \xm  to 
height    of,  1st 
floor. 

In  yard     *  . 

15 

III.  Disease. 


1, 

at  hospital. 


1  in  hospi- 
tal. 


of  person 
employed ; 
recovered. 


No  disease. 

1, 

changed  to 
cholera 
after  re- 
moval, and 
included  in 
the  8  cho- 
lera cases. 


in  hospital. 


Particulars 
as  to  Rooms  attacked. 


let  floor,  workshop  . 


Parlour 
1st  floor 
2d  floor 


2d  floor  , 
1  in  ground  floor. 


Particulars 
as  to  Persons  attacked. 


Tailor,  sober. 


Nephew  of  employer. 


Compositor,  eober. 


Tailor. 
?  Turner. 
Butcher. 

(All  well-conducted.) 


ToiloresB  and  child ;  sickly, 
but  cleanly  and  well-con- 
ducted. 


Tailors,  father  and  son. 


Observations. 


Occupier  observes  that  tlio  most  reapectoble  persons  have 
been  carried  off. 


DnfoTirs  Place  runs  northward  iroin  Broad  Street  in  the  shape  of  a  reversed  L  (r).  It  is  clean,  the  houses  are  respectahle,  and  except  at  one  house, 
DO  complaint  is  made  of  the  gully-holes.  Mr.  JvicoU's  waterproofing  factory,  at  the  back  of  the  houses  on  the  west  side,  is  generaUy  complained  of,  but 
the  mortality  at  these  houses  has  been  trifling.    The  chief  mortaUty  has  been  in  the  houses  at  the  north  end.    I  was  not  able,  unfortunately,  to  niakp  as 


close  an  inspection  of  No.  9,  as  I  could  have  wished,  the  family  being  at  dinner.  I  cannot  help  suspecting  that  there 
from  the  bad  condition  of  No.  7. 


Monday^  ^5th  September  1854. 
I*OLAKD  STREET,  SOUTH  END,  (BETWEEN  BROAD  STREET  AND  PORTLAND  STREET.) 


is  a  cesspool  at  the  back  of  this  row, 


J.  M.  LUDLO"W, 

D,  Eraser. 


(CBSi  »^). 


?>ew  River  Co. ;  cis- 
tern and  butt. 


(EMtPortiiad 
Men). 


33, 

■    , 

woffcdiaiB  at 


ll,inaiovtkitdieDs 


Grand  Jonetion  Co. ; 
premiaes.  New 
BirerCo. 


Cistern ;  but  person  ill 
always  from  pump. 

5  or  G  workers  drank 
from  pomp  without 
injury. 


Pamp  in  Broad  Street, 
the  deceased  drank 
moch  from  it. 


Watereloset  on  Jst 
llo<:>r,draiDe  in  good 
order. 


Privy,  DO  yniter  laid 
on,  oSeadTe, 


Good  (timber  yard 
St  backj. 


Waterdogei  i  pipe- 
drained  and  trapped 
two  yean  ago. 

Watcrcloset ;  priw 
behind  for  work- 
people, drains  into 
etreettewer. 


PanMdptlTx;  water 
laid  on. 


Fair 
Good 


In  back  yard 


In  basement 
at  time  of 
outbreak. 


In  front  area 


In  front"  area 
and  yard 
behind. 


Tery  confined 


Good  , 

Good,  rather  damp  behind 


Smkf  opposite  Bl,  10,  nnd 
comer  of  Porfland 
Street. 


(and  25  or  2C 
workers). 


Timber-yard,  &c. 

Pearl  and  coral  worker, 
Tailord  «  . 

Lodging-house  . 

Bookbinder  and  dentist 

Lithographic  printers 


2  workers 
died  at 
home. 


No  disease,  except  2 
coses  ot  diarrhcEa 
among  workpeople. 


1st  floor,  death.  Ground 
floor,  recovery. 


lstfloor,ldeath,lrecovery ; 
2d,  1  recovery ;  attic,  1 
death,  1  recovery. 


Milliner,  very  respectable ; 
Woman  in  charge. 


Wife  of  landlord. 


Landlady, 


Bookbinder  dead ;  much 
alarmed  ;  nephew  of  do. 
dead  (verj'deficate) ;  wife 
of  same  ;  apprentice,  Ber~ 
yant. 


Laid  out  and  washed  tlie  deceased,  who  died  on  the  Sunday; 
sickened  on  Monday. 


Occupier  attributes  outbreak  to  \rattt  of  proper  Tentilation 
of  eeVfers.. 


A  brotlier  from  Brighton  lunched  at  the  house  after  the 
occupler'a  death,  was  token  ill,  and  died  at  Islington. 
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I.  House  and  PfiEniisEs. 


jSitUAtion 
and 
No.  of  House. 


12,  besides  kitchens 


including  kitclicng, 
13, 

including  kitchens. 


iucludins  kitchens. 


Source  or  Supply. 


Grand  Junction  Co. 


Grand  Junction  Co.  , 


From  premises;  family 
who  died,  occasiou- 
nlly  from  llroad 
Street. 


PromisGa  geuernlly  . 

Pump  in  Broad  Sheet 
rremises 


Pump  in  Broad  Street 
us  to  deceased  ;  wife 
found  it  bnd-taated. 

Butt  on  premises 


Premises,  water  said 
not  so  good  ns  in 
BromI  Street ;  thick 
sediment  complained 


AVatercloset'  not  )n 
very  pond  coiiditioii. 
A  {.'Utter- nipo  ru^s 
up  from  closet,  aud 
eineils.  but  does  n6t 
conimunicato  with 
floor  on  which  dcalba 
occurred. 


IVatcrcIosct,  pipcp 
drained  recently. 


Water  laid  on  above, 
not  below,  hut  privj 
clean  ;  all  drains 
trapped. 


Panned  i)riTi-,  not 
olfenaivc,  tbougli 
wnt£r  not  laid  on.  I 


Somewhat  confined 


Chapel  at  back, 
itself  wcU  vcnti- 
tilated ;  limc- 
whited  twice  n- 


Gcnern!  State  of 
Premises. 


Complaints  of 
Outward  Xuisances. 


Sink  in  yard  smells  oeca- 
eionnlly,  also  sink  in 
basomentCback  kitchen) 
smells,  .unless  trapped 
(with  saucepan  cover). 
A  drain  in  front  kitchen 
was  60  had  that  it  had 
to  be  stopped  up  with 
cement;  the  water  in 
sink  has  to  be  baled  out. 


Sink  opposite  tho  house, 
windows  cannot  he  kept 
open  in  hot  weather, 
Tho  r.mcll  was  parti- 
cularly ofl'enaive  at  time 
of  outbreak  on  opening 
door.  Occupier  of  2a 
floor  tlirew  lime  down, 
and  covered  sink;  with 
matting. 

'Sink  oMiosite  51,  noticfed 
as  particularly  offensive 
on  Thursday,  August  31. 


Sink  opposite  No.  51, 
Smells  from  gratings 


Smk  at  corner  of  Poland 
Sfreet,  especially  wlien 
hot  relUHo  from  hrewcry 
turned  in. 


n.  IjfllABITiVNTS. 


No.  of 
Inmatej. 


EmplojTnenta  and 
Huhits. 


Tailors,  dressmakers, 


No  disease  to  the  soutli  of  this  number. 


1 


HI.  Disease. 


I'articuHra 
to  IJooms  attacked. 


Ground  floor  ■ 
2d  floor       ,  . 

2d  floor  back  . 
]£t  floor  back ;  back  nttic 


I'articnhii-s 
us  to  Persons  attacked. 


Porter,  his  wifo,  and  child, 
particularly  temperate 
aud  well-conducted. 


Hair  worker  and  son. 


Master  tailor,  was  alarmed. 


Droeamaker,  husband,  and 
child,  well-conducted. 


Builder's  wife. 


Tailor,  aged  -iO,  not  cleanly, 
out  Into  at  niffhts ;  car- 
penter's wife,  sickly,  had 
recently  bad  two  mis- 
carriage a. 


Observations. 


D.  Fkaser. 

J,  M.  TiDDLOW. 


Xecessakies. 


Their  Pescription. 


"Waterclosct 


A  pan  cleansed  hy 
flushinf?  or  throw- 
ini  pails  of  water 
down. 


"WlxethcY  Drain 
_  fi'om  tlieju 
passes  under  tlio 
House. 


Drain  passes  \mder 
front  kitchen. 


Drain  docs  not  pass 
under  ;//f/r  house, 
but  thronch  a 
house  in  Silver 
Street. 


A  pan  cleansed  by  Drnin  passes  under 
flusliing.  the  house. 


A  pan  cleansed  by 
fiusliing. 


Drain  passes  under 
the  house. 


Pan  cleansed  by 
means  of  brushes 
and  pails  of  water. 


Pan    cleansed  by 
flushing. 


Pan    cleansed  by 
flushing. 


Pan  cleansed  by 
flushing. 


Di-ain  passes  under 
the  gateway. 


Pa-sses  tlirongli  the 
house. 


Drain  passes  througli 
the  passage. 


Drain  passes  from 
one  vault  to  the 
other.and  empties 
into  a  cesspool 
which  smells  occa- 
sionally. 

Drain  passes  under 
the  front  kitchen, 
which  occasionally 
smells. 


Ventila- 
tion. 


ST.  JAME  !,  WESTMINSTER—MAKSHALL  STREET,  GOLDEN  SQUARE. 


Where 
situated. 


How  often 
emptied, 


In  back  yard 


In  back  yard 


In  back  yard 


"Was  found 
empty  when 
workmen 
came. 

Frequently 


Frequently 


In  back  yard  Frequently 


In  shop 


In  back  yard 


In  back  yard 


In  back  yard 


Frequently 


Frequently 

Frequently 
Frequently 

Frequently 


If  offensive  before 
the  Outbreak  of 
Cholera. 


Not  offensive 


Jfot  offensive 


Not  offensive 


Smells  occasionally 
when  emptied, 
and  this  previous 
to  the  outbreak 
of  cholera  in  the 
district. 

Smells  when 
emptied. 


General  State  of  Buildings. 


General  State 
of 

Promises. 


Tolei-ably  good 


Tolerably  fair 


Very  good 


Teiy  fair 


Good 


Good 


Good 


Complaints 
of  External  Nuisances, 
Guliy  Holes,  ttc. 


Cannot  be  answered,  inasmuch 
as  there  is  no  one  in  house. 


Slaughter-lion-'e  in  front 
smells  so  had  that  they  can- 
not keep  the  windows  open. 


The  slaufjliter-honse  smells  so 
bad  from  4  to  5  in  tlie  morn- 
irtfr,  that"  the  inmates  are 
obliged  to  close  their  win- 
dows ;  also  during  the  sum- 
mer they  were  often  ohlisred 
to  sliut  the  shop  door  in  the 
day. 

"Witness  does  not  like  to  speak 
of  nuisances  for  fear  of  dis- 
pleasing tlie  landlord. 


AHicn  the  \vind  is  westward 
it  blows  tlie  noisome  smell 
from  the  slaughter-house 
uiion  these  premises.  This 
witness  has  the  same  com- 
plaint as  the  previous  one  as 
to  tiie  dung;  the  sour  brew- 
ing is  said' by  the  workmen 
to  come  so  thick  as  to  be 
capable  of  cutting. 

AVitness  complains  of  the 
slaughter-house  in  front  of 
the  house. 


Complains  of  had  smells  from 
the  gi-ating  in  front. 


Complains  of  liad  smells  fi'om 
the  grating  in  the  front,  and 
from  the  slaughter-house. 


AVhether  Smells 
worse  during 
the  Night, 
or  bcl'ore  Opening 
the  House  or 

Shop  in 
the  Morning. 


Smells  worse  in  the 
evening,  when 
they  cleanse  the 

»  slaughter-house. 


Just  took  away  a 
cartload  of  cows' 
duns  this  morn- 


At  times  in  tlie 
evening. 


Cholera  Cases. 


What 
Part  of  the 
House. 


Occui)ation. 


1st  floor  back 


One  in  2nd 
floor  front, 
and  another 
first  floor 
back. 


They  occupied 
the  2nd  floor 
back  as  well 
as  ft'ont. 


2nd  floor  back. 


Grocer's  wife  'Jrom 
report). 


Schoolmistress  - 


One  was  a  boot- 
maker, and  the 
other  kept  a  toy 
shop. 


One  a  carpenter's 
wife,  the  other 
was  in  the  'w'wvi 
trade. 


Shoemaker,  his 
wife,  and  two 
children. 


A  painter 


How  many 
sleeping  in  the 
Hoom  h^'ure 

the  Attack. 


After  the 
Deatli. 


Ordy  herself  - 


Both  slept  in 
the  same 
room. 


Five  in  the 
c;ivi)entei-'s 
M'ilir's  ronni, 
and  tln'L'f  iu 
the  other. 


Four  slept  in 
the  room. 


Dl\IIEH(EA. 


iUl/oKj'dicd- 


Two  ease,'!,  a 
shoemaker  and 
young  woman. 


One     case,  ji 
wheclwrightJ 


Both  I'ecovered 


Both  stillbadat 
the  time  of 
this  report. 


General  Re3l\sks. 


Structural  Peculiarities  of  the  Street  as 
regards  Ventilation,  whether  Cases 
are  more  numerous  opposite 
Gully  Gratings,  &c. 


The  water  pipe  which  supplied  the  closet  had 
apparently  never  been  used,  as  the  stop- 
cock was  so  firm  that  the  workmen  could  not 
move  it  in  the  least. 

The  patient  that  died  of  cholera  was  so  ex- 
tremely destitute  that  a  woman  in  the  same 
house  who  relieved  her  necessities  is  of 
opinion,  that  she  died  more  from  destitution 
than  cholera.  A  stable  is  under  the  same 
roof  where  the  water  is  kept,  only  slightly 
partitioned  oif,  and  as  I  remarked  before,  the 
cistern  is  ou\y  partialhj  covered. 


The  bootmaker  affirmed,  that  he  had  two 
cases  of  cholera  in  his  house,  and  that  he 
cured  both  himself,  without  calling  in  the 
assistance  of  any  medical  man,  doubting 
whctherit  reallywas  cholera.  I  put  it  under 
the  head  of  diaiThcea.  The  man's  statement 
respecting  his  not  having  had  a  medical  man 
to  attend  his  lodgers  tiu-ncd  out  eventually 
to  be  untrue,  as  a  medical  man  had  been  to 
the  house  and  attended  one  of  them  at  the 
least,  but  from  a  desire  of  arrogating  to  him- 
self the  glory  of  having  cured  them,  he  was 
indncevl,  I  suppose,  to  tell  an  untruth. 


It  appears  that  this  was  the  third  house  (in  the 
order  of  succession)  which  was  attacked. 


Houses. 


of  the 
House. 


Xo.  of 
Eoomsin 
House. 


Xo.  of 
Inuiatw  iu 
House. 


Employment 


IS;  two 
kitchens. 


9;  two 
kitchens. 


25  inmates; 
of  these  2 
occupied 
the  back 
kitchen, 
and  1  the 
front. 

S  inmates  - 


IS-  two  21  inmates  -  Clerk  of 
kitchens.  parish. 


Private  lady 


11;  two 
kitchens. 


Eating-house 
keeper. 


14 


Commissioners'  Offices  for  Paving. 


11 ;  two  6  inmates  -  Carver  and 
titchens.  gUder. 


Public  baths  and  wash-houses. 


IT      10;  two 
kitdieDs. 


13;  one  Empty 

12:  two    22  inmates  - 


10;  two 
kitcbrais. 


9;  two 
kitdieDS. 


11;  erne 
kitchen. 


L5iiimat«s- 

17  inmates  - 
Sinmates  - 
9  inmates  • 


Private  ladj- 


Blacking 
iDa.nufac- 
turer. 

Breeches- 
maker. 

Bricklayer  - 
Publican  - 


"Water. 


Sufficiently 
supplied. 


AMiere  kept. 


If  in  tlio  Habit 
of  Drinking 
from  Broad  Street 
Pump. 


Sufficiently 


Sufficiently 


Sufficiently 


Sufficiently 


Sufficient 

Sufficient 
Sufficient 
Sufficient 


In  tnvered  butts 
in  back  yard  and 
stairs. 


In  a  composite  cis- 
tern m  back 
cell.ir. 


In  covered  stone 
cistern  in  back 
wash-houso. 


On  leails,  in  a  co- 
vered lead  cis- 
tern. 

In  a  covered  stone 
cistern  in  back 
yard. 


In  a  brick  cistern 
at  the  bottom  of 
the  kitchen 
stairs. 


One  in  a  coverorl 
stone  cistern,  in 
thebnekkitchen, 
and  another  in  a 
butt  in  the  back 
yard. 

In  a  tank  iu  the 
back  yard. 


One  in  a  covered  '■ 
slate  cistern  in 
back  yard,  and 
anothcrinabutt 
in  the  back 
kitchen. 

In  covered  butts ; 
one  in  backyard 
and  one  .in  back 
kitchen. 

In  back  yard  in  a 
covered  butt. 


In  back  kitchen  in 
a  co\  cr';d  bntt. 

Inaleadcistcmin 
back  yard. 

In  covered  stone 
and  lead  cistema 
in  back  yard. 


A  patient  di-ank 
from  Broad 
Street  pump. 


All  that  died  drank 
from  Broad  Street 
pump.  , 

All    drank  from 
Broad  Street 
pump. 


Drank  fromiiroad 
Street  pump. 


Necessaries. 


"ttTiere 
situated. 


Their  Description. 


In  ft-ont  cel- 
lar. 


Below  first 
floor  stairs. 


In  back  yard 


In  Iwck  yard 


In  back  yard 


In  back  yard 


In  back  yard 


In  back  yard 


In  back  yard 


In  back  yard 


On  the  paa- 
sagc  floor. 


In  back  yard 


Pan,  water  laid  on  - 


Pan  supplied  by  a 
waste  pipe. 


A  pan  supplied  by  a 
waste  pan. 


Pan    cleansed  by 
flushing. 


Watercloset  - 


The  pan  cleansed  by 
flushing. 


Pan    cleansed  by 
flushing. 


Pan,  water  laid  on  - 


Privy  supplied  by  a 
waste  pipe. 


Pan  supplied  by  a 
waste  pipe. 


Pan  supplicdby  waste 
pipe. 


■SVatcrclosot 
Watercloset 


"Whether  Draii 

from  tliem 
passes  under 
House. 


thb 


Drain  passes  under 
the  house. 


Drains  pass  nnd 
house. 


Drains  pass  und' 
houBC. 


Ventila- 
tion. 


Drains  pass  un^er  Good 
the  house. 


Drain  passes  throu  ;b 
the  house. 


Drain  passes  nnd  t 
the  house. 


Drain  passes  unfln 
the  house. 


Good 

Good 
Good 
Good 


Dustbin. 


"Where 
situated. 


How  often 
emiitied. 


In  back  cel- 
lar. 


In  back  cel- 
litr. 


Inbackwash- 
housc. 


They  hai'e 
no  dust,  all 
being  con- 
sumed. 

In  back  yard 


In  back  yard 


In  back  yard 


In  back  yard 
In  back  yard 


In  back  yard 


In  back  yard 


In  back  yard 


In  back  kit- 
chen. 


In  back  cel- 
lar. 


Frequently 
Prequcntly  - 
Prequently  - 

Frequently  - 

Frequently  - 

Frequently  - 

Frequently  - 
Frequently  - 

Fretjucntly  - 

Frequently  - 

Frequently  - 
Frequently  - 
Frequently  - 
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Genebal  State  or  I 


General  State 
of 

Premises, 


Complaints 
of  External  "Nnisanct 
Gully  Holes,  & 


Whether  Smells 
worse  during 
the  Ni^ht, 
or  before  Opening 
the  House  or 

Shop  in 
the  Blorning. 


Good 


Good 


Complains  of  smells  from]  next 
door,  No.  8. 


Good 


Good, 


Good. 

Good 
Good 
Good 


Publican  complains  cfpin'^ti^ 
round  the  corner. 


Cholera  Cases. 


DlARRIKEA. 


"Wliat 
Part  of  the 
House. 


Occupation. 


2nd  floor  fi-ont.   Two  boys 


3rd  floor  front 


3  in  small 
house  in yard, 
and  one  in 
1st  floor  back. 


2nd  floor  front 


In  the  kitchen 


A  picture  frame- 
maker's  wife,  a 
little  boy,  and 
the  motherofthe 
former,  who  came 
to  nurse  her. 

A  pawnbroker,  a 
female,  and  a 
housekeeper. 


Tailor,  his  two 
children,  and 
another  child. 


A  breeches-maker 


Ho^v  many 
sleeping  in  the 
Room  ()tfore 
the  Attack. 


Only  tho  two 
boys. 


Four  slept  in 
the  room. 


Three  in  one 
room,  and  five 
in  another. 


lifter  til 
Death. 


Both  died. 


Two  died;  one 
recovered. 


All  three  died 


General  KEiiAUKs. 


Stn\ctural  Peculifiritips  nf  ih,.  stn' 
regards  Ventilation,  wlu  iln'i- 1  'n 
arc  more  numtrnus  (.|i|ni-ii. 
Gully  Gi-atiiij:-,  o.^. 


Five  slept 
tho  rou 
whilst  tl 
child  w 
lying  der 


All  four  died  ■ 


I'icases,  a?I/rom 
frigltt. 


The  person 
died  in  Broad 
Street. 


A  painter  in  3rd 
floor backroom. 


Jcascsontholst 
floor. 


A  bricklayer. 


Four  persons  arc  said  to  liavej 
this  house. 


Eecovored 
Recovered. 


The  palieiit  that  suffered  f 
hatued  whilst  heated.  1 


■  3.91 

Water. 

1  Necessakies. 

Dust,  n 

X, 

General  State  op  Buildings. 

Cholera  Cases. 

DiAERHtEA. 

General  Eemarks. 

Structural  Peculiarities  of  the  Street  as 
regards  Ventilation,  whether  Cases 
are  more  numerous  opposite 
Gully  Gratings,  &c. 

\\\ 

acts 

1 

1  Landlord. 

i 

SufficientJy 
supplied. 

■Wliere  kept. 

If  in  the  Habit 
of  Drinking 
from  Broad  Street 
pump. 

1 

yn\m 
1  situated. 

Their  Description. 

1 

■\Vhether  Drain 

from  them 
passes  under  the 
House. 

Ventila- 

"Wliere 
situated. 

How  of tei  1 
emptied. 

i 

1 

 h 

S  ofl'cnsivG  before 
the  Outbreak  of 
Cholem. 

General  State 
of 

Pi'emises. 

Complaints 
of  External  Nuisances, 
Gully  Holes,  &c. 

Whether  Smells 
worse  during 
the  Night, 
or  before  Opening 
the  House  or 

Shop  in 
the  Morning. 

Cases. 

"What 
Part  of  the 
House. 

Occupation, 

How  many 
sleeping  in  the 
Hxiom  before 
the  Attack. 

After  the 
Death, 

Deaths. 

Cases. 

Deaths. 

iniit 

^  Uinmaies  - 

Serranr 

:  Sufficient 

In  i^-ont  area  and 
back  kitchen,  in 
stone  cistern  and 
butt  covered. 

- 

Inflrontarea 

Pan,  supplied  by  a 
waste  pipe. 

Good 

In  front  area 

JFrequentl^ 

■  1 

Not  offensive. 

n:  w 

1 

BricHaj^  - 

Lately  not  liac 
suffidait. 

In  front  area  in  a 
tank. 

Drank  from  Broad 
Street  pump. 

In  (Vont  area 

Pan,  cleansed  by 
flushing. 

Good 

In  backyard 

FrequentlJ 

■  !  1 

Not  offensive 

Good. 

n 

11  innffltCs  - 

1 

;j  Sufficient 

1! 

In  _a  covered  lead 
cistern   in  the 
back  yard. 

In  yard 

"Watercloset  - 

Drain  passes  under 

Good  - 

In  backyard 

Frequenty 

i 

Not  offensive 

Good. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

Hi^kal  instrm 

stent  inker's  i 

workshop. 

7;  two 

Sufficient 

In  a  covered  tank 
in  back  kit-chen. 

■ 

In  yard 

Pan,  cleansed  by 
flushing. 

Good 

In  yard 

Pi-equentiij 

Not  offensive 

Good. 

s 

6 

n 

S;ODe 

SizimaEes  - 
l^inxsaies- 

Pablican  - 
Baker 

Pabikan  - 

Sufficient 
Sufficient 

Sufficient 

In  stone  cisterns 
covered  in  back 
yard  and  cellar. 

A.  pump  in  bake- 
house,   and  a 
covered  slate 
cist-em  in  back 
yard- 

A  covered  tank  in 
front  cellar,  and 
a  pump  in  back 
kitchen. 

Drank   a  trifling 
quantity  from 
Bi-oad  Street 

In  yard 
In  yard 

In  back  kit- 
chen. 

AVatercloset 

Pan,  water  laid  on  - 

AYatercloset  - 

Drain  passes  under 
the  house. 

Drain  passes  under 
the  house. 

Drain  passes  under 
house. 

Good 
Good 

- 

In  front  eel- 
lar. 

In  a  tub  in 
the  yard. 

In  yard 

PrcQuently^ 

1 

Frequently! 
Frequentlyi 

Not  offensive 
Not  ofi'cnsive 

Not  offensive 

Good  - 
Good. 

Complains  of  a  large  and  open 
dust  hole  belonging  to  the 
next  house, 

- 

- 

- 

- 

— 

- 

— 

- 

— 
- 



All  the  houses  in  that  part  of  Marshall  Street 
which  faces  Craven  Chapel  have  been  en- 
tirely free  both  from  diarrhoea  and  cholera. 

a 

S:  tro 

7znzBBles  - 

Plasterer  - 

Sufficient 

In  a  covered  butt 
in  back  yard. 

In  yard 

Pan,  by  flushing 

Good 

In  yard 

Frequently! 

fTot  offensive 

Good, 

— ■ 

— 

— 

— 

— 

— 

— 

_  1 

- 

£ 

S:tVO 
S;  tVD 

14  imnaEes  - 
S  inimtes  - 

Sufficient 
Su^Scient  " 

In  back  yard 

In  a  covered  butt 

Tliey  sent  to  Broad 

Inyai-d 
In  yard 

Pan,  water  laid  on  - 
Pan,  water  laid  on  - 

- 

Good 
Good 

- 

In  yard 
In  yard 

Frequently! 
FrequentlJ^ 

Not  offensive 
Not  offensive 

Good  - 

2 

2d  floor  front 

An  old  lady  and 
child. 

Four  slept  in 
the  room. 

Two  died. 

Two  cases  in  2c 
floor  front. 

Both  recovered. 

in  yard,  and  cis- 
tern in  front. 

Street  pump, 
and  were  all  lL 
from  drinkinf 
the  water. 

% 

kiidKas. 

ITiniBK^  - 

Pawnbroter 

Sufficient 

In  covered  cistern 
in  back  yard. 

Sent  occasionah. 
to  Broad  Streej 
pump.  1 

In  yard 

Pan,  water  laid  on  - 

Good 

In  yard 

Frequently 

Not  offensive 

Good  - 

- 

- 

-  •  - 

A  boot-maker 
1st  floor  front 

Becovered. 

S 

:= 

frm& 

If  TTITTWltpg  - 

4  imzo^es  - 

Ironmonger 
Pablican  - 

Sufficient 
Sufficient 

In  an  uncovered 
leaden  cist  ern  in 
front  area. 

In  covered  stone 
cistern  in  back 
yard. 

.         -  J 

1 

Sent    to   Broai '. 
Street  pump,  i 

On  basement 
In  yard 

Pan,  from  waste  pipe 

Pan,  supplied  by  a 
waste  pipe. 

Drains  pass  under 
the  house. 

Good 
Good 

In  front  area 

Under  kit- 
chen stairs. 

Frequently  j 
■  1 

Frequently, 

Not  offensive 
Ifot  offensive 

Good     -  - 
Good. 

Complains  of  a  bad  smell  fi'om 
the  drain  hole  in  area  close 
by  the  water  butt. 

1 

1st  floor  back 

Tin  plate  worker  - 

Died  at  Mid- 
dlesex Hos- 
pital. 

Tliis  man  was  a  drunkard ;  he  had  a  fi^ht  the 
day  before  his  illness,  whilst  he  was  in- 
ebriated. It  is  supposed  that  he  died  of 
the  bruises  on  the  bead  received  in  the  fight. 

i 

B  infTMtm  - 

A  tailor 

Sufficient 

In  back  kitchen  in 
a  covered  stone 
cistern. 

Drank  occasionalW 
from  Broagi 
Street  pump.  ^ 

In  yard 

Pan,  cleansed  by 
means  of  flushing. 

Good 

In  yard 

Good    -  - 

- 

- 

3 

One  in  3d  floor 
front,  another 
in    3d  floor 
back,  and  a 
third  in  2d 

- 

.  .  - 

2  former  died ; 
1  recovered. 

1 

- 

i 

12:  two 

Sufficient 

In  a  covered  lead 
cistern  in  yard. 

Sent    for  Broafl 
Street  pump 
water.  ^ 

Sent    for  Broad 
Street  pump 
water,  , 

1 

1 

In  front  area 

Pan,   cleansed  by 
means  of  flushing. 

Good 

In  yard 

Was  VQry  bad, 
but  being 
lately  done 
up,  is  much 
better. 

Good     -  - 

floor  front. 

k 

1 

B:t«o 

STkikbtjer- 

Sufficient 

In  a  covered  tank 
in  yard. 

Pan,  cleansed  by 
flushing. 

Good 

In  yard 

Frequently 

1  case, 
a  ser- 
vant 

OiCt  of 

the 
house. 

Ee  covered. 

352 


■\Vater. 


Xo.       Xo.  of  f      Xo.  of 
of  the  [Rooms  iu  f  Inmates  in 
Hou^e-I  House.  (  House. 


Employment  gnmciently 
Landlord.    !l  s^PPlieU. 


10; three 
kitchens. 


Greengrocer 


10  :  one  IS  inmates  -  Tailor 
kitchen. 


S;  one 
front 
kitchen. 


AVherc  kept. 


If  in  (he  Habit 
of  Driiiking 
from  Uroad  Street 
Pump. 


Necessauies. 


AVhe)-o 
situated. 


Their  Description. 


A\'Iiether  Drain 

from  them 
passes  under  tho 
House. 


In  covered  leaden 
cistern  in  back 
yard. 


Sufficient  -  In  covered  stone 
cistern  in  back 
area. 


45  and  -46,  St.  James',  "VTestminster,  boys'  school-room. 


52 
5S 


15;  one 
kitxrhen. 


16  inmates  - 


Ijnknoirn  - 


Privat-c  lady 


Private 
person. 


Private  lady 


15  inmates  -    Private  lady 


The  slaoghter-hooses. 

11 ;  one    15  inmates  - 
front 
kitchen. 


Private  lady 
Publican  - 


Sufficient 


"Water  has  to 
be  sent  for 
when  re- 
quired. 

Water  has  to 
be  sent  for 
when  re- 
quired. 

A  pump  in  the 
passage, 


Sufficient 
Sufficient 


In  back  kitchen  in 
a  covered  butt. 


In  back  yard  in  a 
leaden  cistern. 


In  front  area  in  a 
tank. 


Sent  for  Broad 
Street  pump 
water. 


Sent  for  Bi-oad 
Street  pump 
water. 


Sent  occasionally 
for  Broad  Street 
pump  water. 


Sent  occasionally 
for  Broad  Strcit 
pump  water. 


Ill  covered  tank  in 
back  yard. 


In  a  covered  butt 
In  back  yard. 


Sent  occasionally 
for  the  Broad 
Street  pump 
water. 


Sent  for  Broad 
Street  pump 
water. 


Under  the 
street  door. 


Under  the 
street  door. 


Pan  cleansed  by 
flushinjr. 


Pan  cleansed  by 
liushiiig  and  waste 
pipe. 


At  the  hot-    Pan,  water  laid  on 
torn  of  the 
kitclien 
stairs,  and 
also  on  2d 
floor. 


In  back  yard 


On  ground 
floor. 


On  ground 
floor. 


Opposite  the 
street  door. 


In  yard 
In  yard 


Pan,  water  laid  on 


Pan  cleansed  by 
flushing. 


A  pan,  liy  flushing  ■ 


Pan,  by  flushing 


-pan  ■  supplied  by 
means  of  flushing. 


Pan  supplied  by 
means  of  waste 
pipe. 

Pan  supplied  from 
waste  pipe. 


Drains  pass  under  - 


I 


Drains  pass  under 
street  door.  No 
smells  now. 


Drains  pass  under] 
the  door,  and  smell  | 
occasionally. 

Drains  smell  under 
the  passage. 


Drains  pass  under, 
but  no  smells  arise 
therefrom. 

Drains  pass  under 
the  house, 


Ventila- 
tion. 


Good 


None 
whatever. 


None 
wliatever. 


Pretty  well 


Wliere 
situated. 


How  often 
emptied. 


If  ofFensivo  before 
the  Outbreak  of 
Cholera. 


 fi  

General  State  of  BuiJIdings. 


General  State 
of 

Premises. 


Complaints 
of  External  Nuisances,  | 
Gully  Holes,  &c. 


"Whether  Smells 
worse  during 
the  Night, 
or  before  Opening 
the  House  or 

Shop  in 
the  Morning. 


In  yard 


|In  back  yard 


In  back  yard 


Is  taken  to 
the  slaugh- 
ter-house. 


The  dust  is 
thrown  into 
the  street. 


The  dust  is 
thrown 
away. 


The  dust  is 
thrown  into 
the  slaugh- 
ter-house. 


In  yard 

In  back  yard 


Frequently 


Fi'cqucntly  - 


Frequently  ■ 


Frequently- 


Frequently  - 
Frequently  - 


Kot  good 
Not  good 
Not  good 
Pi'etty  fair 

Pretty  fair 
Pi-etty  well 


Complains  of  a  drain  in  front 


Complains  of  bad  smells 


Bad  smells  from  the  slaughter- 
house, ] 


Complains  of  bad  smells  from 
the  slaughter-house. 


Complains  of  bad  smells  from 
tho  slaughter-houso  and 
tripe  houses. 

Complains  of  the  watercloset 
benig  so  close  to  the  room  in 
which  witness  sits,  and  also 
the  tripe  shop. 


Cholera  Cases. 


"^Hiat 
Part  of  the 
House. 


Two  in  the 
back  kitchen, 
and  a  third  in 
2d  floor  back. 


2d  floor,  a  wo- 
man. 


1st  floor  front 


4th  floor  front 


Occupation. 


A  goldbeater  and 
his  wife  (both 
died,)  and  a  pic- 
ture restorer  that 
recovered. 

A  shirtmaker  and 
four  children. 


A  man,  a  servant, 
and  a  char- 
woman. 


A  saddle  maker  - 


A  barber's  wife 


An  old  lady  - 


How  many 
sleeping  in  tho 
Room  b^ore 
the  Attack. 


Four  slept  in 
the  room  that 
the  goldbeater 
occupied. 


Five  slept  in 
the  room. 


Two  slept  in 
the  room 
with  him. 


Only  lier  hus- 
band slept 
with  her. 


After  the 
Death. 


Five  slept  in 
the  room 
whilst  an 
infant  lay 
dead. 


Two  former 
died;  the  3d 
recovered. 


Shirt  maker 
died  at  Mid- 
dlesei  Hos- 
pital t  all  the 
four  ohtidren 
died. 

The  man  died; 
the  sen'ant 
died  ttt  Mid- 
dlesex Hos- 
pital the 
char V  Oman 
died  at  the 
Free  HospL 

,  tal, 


Two  slept  in 
the  room 
whilst  he 
lay  dead. 


DiARnn<EA- 


A  female  had 
diarrhoL-a. 


A  little  boy  on 
2d  floor. 


Bootraakor  and 
his  wife  had 
diaiTlicea. 


A  woman  on  2d 
floor. 


Alastmakerhad 
dian'hcca. 


An  old  woman, 
1st  floor  front, 
had  diarrhoea. 


Recovered. 


Both  recovered. 


Died  therefrom. 


Gexeral  Reharks. 

Structural  Peculiaritit-a  of  tlio  Street 
regards  Ventilation,  whether  Co5«s 
are  more  numerous  oiiposito 
Gully  Gratings,  ic. 


Tliis  street  was  visited  and  Table  prepared  by  tho  same  gentleman  who  did  part  of  Silver  Street, 


